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Description
TECHNICAL FIELD

[0001] The application relates to the technical field of
consumer electronics, and particularly 10to a control sys-
tem for a structured light projector and an electronic de-
vice.

BACKGROUND

[0002] Astructuredlightdepth camerausuallyincludes
a structured light projector and an infrared camera. The
structured light projector projects a diffracted laser pat-
tern into a target space. The infrared camera shoots the
laser pattern modulated by an object in the target space.
A microprocessor obtains depth information of the object
in the target space based on the laser pattern and a ref-
erence pattern. When the structured light projector
works, the microprocessor provides a pulse signal, and
an application processor provides an enabling signal.
When a software flow works abnormally at a device such
as a microprocessor, the structured light projector may
not be successfully turned on or turned off. However,
there is no solution for monitoring a working state of a
structured light projector at present.

[0003] US 2008 / 123 708 A1 discusses a laser pro-
jector for audience scanning.

[0004] CN 108 322 729 A discusses a method and de-
vice for controlling a laser projector as well as an elec-
tronic device.

[0005] JP 2008 224 618 A discusses a laser projector.
[0006] US 2006/291510 A1 discusses a laser control
circuit.

[0007] US 2017 /365 102 A1 discusses a system and
method for creating and sharing a 3D 30virtual model of
an event.

SUMMARY

[0008] The invention is set out in the appended set of
claims

[0009] Implementation modes of the application pro-

vide a control system for a structured light projector, as
claimed in any one of claims 1-11, and also provide an
electronic device as claimed in any one of claims 12-15.
[0010] Additional aspects and advantages of the im-
plementation modes of the application will be partially
presented in the following descriptions and partially be-
come apparent from the following descriptions or get un-
derstood by implementing the application.

BRIEF DESCRIPTION OF DRAWINGS

[0011] The abovementioned and/or additional aspects
and advantages of the application may become apparent
and easy to be understood from the descriptions made
to the implementation modes below in combination with

10

15

20

25

30

35

40

45

50

55

the drawings.

FIG. 1 is a structure diagram of an electronic device,
which is not a part of the invention, but is used to
understand the invention.

FIG. 2 is a module schematic diagram of an elec-
tronic device according to some implementation
modes of the application.

FIG. 3 to FIG. 7 are flowcharts of a control method
for a structured light projector of the electronic device
in FIG. 2.

FIG. 8 is a module schematic diagram of an elec-
tronic device according to some implementation
modes of the disclosure.

FIG. 9 to FIG. 11 are flowcharts of a control method
for a structured light projector of the electronic device
in FIG. 8.

DETAILED DESCRIPTION

[0012] The embodiments of the application will be de-
scribed below in detail. Examples of the embodiments
are illustrated in the drawings and the same or similar
reference signs always represent the same or similar
components or components with the same or similar
functions. The embodiments described below with refer-
ence to the drawings are exemplary and intended to ex-
plain the application and should not be understood as
limits to the application.

[0013] Referring to FIG. 1, FIG. 2 and FIG. 8, an elec-
tronic device 1000 according to the implementation
modes of the application may include a structured light
projector 200, an infrared camera 300 and a control sys-
tem 100. The electronic device 1000 may be a mobile
phone, a tablet computer, a notebook computer, a wear-
able device (for example, a smart watch, a smart band,
intelligent glasses and an intelligent helmet) and the like.
Descriptions are made in embodiments of the application
with the case that the electronic device 1000 is a mobile
phone as an example. It can be understood that the elec-
tronic device 1000 is not limited to a mobile phone.
[0014] The structured light projector 200 may project
laser to a target object, and the laser may be infrared
light. In addition, the laser projected by the structured
light projector 200 may be a pattern with characteristic
speckles, stripes or the like. The infrared camera 300
may acquire an infrared image of the target object or
receive a laser pattern modulated by the target object.
[0015] Referring to FIG. 2 and FIG. 8, the control sys-
tem 100 may include a first driving circuit 10 and an ap-
plication processor 40. The first driving circuit 10 may be
connected with the structured light projector 200, and
may be configured to drive the structured light projector
200 to project laser. The application processor 40 may
be configured to control the first driving circuit 10 to be
switched on and switched off based on a detection signal.
The control system 100 may further include a microproc-
essor 30. The microprocessor 30 may be connected with
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both of the first driving circuit 10 and the application proc-
essor 40. The microprocessor 30 may be configured to
send a driving signal to the firstdriving circuit 10 to enable
the first driving circuit 10 to drive the structured light pro-
jector 200 to project laser.

[0016] According to the control system 100 and elec-
tronic device 1000 of the implementation modes of the
application, whether the structured light projector 200 is
successfully turned on or turned off may be judged based
on a detection signal, and the first driving circuit 10 may
be controlled to be switched on and switched off based
on a judgment result, thereby avoiding the problem that
the structured light projector 200 cannot be successfully
turned on or turned 100ff when a software flow works
abnormally at the microprocessor 30 and ensuring safety
in use of the electronic device 1000 by a user.

[0017] Still referring to FIG. 2 and FIG. 8, in some im-
plementation modes, the infrared camera 300 of the elec-
tronic device 1000 may be connected with both of the
microprocessor 30 and the application processor40. The
application processor 40 may provide an enabling signal
for the infrared camera 300 to enable the infrared camera
300 to power on. The microprocessor 30 may provide a
clock signal for the infrared camera 300 to enable the
infrared camera 300 to acquire an infrared image or a
laser image.

[0018] The microprocessor 30 may be connected with
the first driving circuit 10 through a Pulse Width Modula-
tion (PWM) interface 71 to provide a Pulse Width Mod-
ulation (PWM) signal (i.e., the driving signal) for the first
driving circuit 10. The microprocessor 30 may be con-
nected with the infrared camera 300 through a mobile
industry processor interface 72 to receive the infrared
image or laser image acquired by the infrared camera
300. The microprocessor 30 may be further connected
with the application processor 40 through the mobile in-
dustry processor interface 72. A reference image is re-
quired for calculation of a depthimage, and the reference
image may be stored in a trusted execution environment
31 of the microprocessor 30 or a trusted execution envi-
ronment 41 of the application processor 40. When the
reference image is stored in the trusted execution envi-
ronment 31 of the microprocessor 30, the microprocessor
30 may calculate the depth image in its own trusted ex-
ecution environment 31 based on the laser image and
the reference image, and transmit the depth image to the
trusted execution environment 41 of the application proc-
essor 40 through the mobile industry processor interface
72 for storage. Or, the microprocessor 30 may send both
of the reference image and the laser image to the trusted
execution environment 41 of the application processor
40 through the mobile industry processor interface 72,
and then the application processor 40 may calculate the
depth image in its own trusted execution environment 41
based on the laser image and the reference image, and
directly store the depth image in the trusted execution
environment 41 of the application processor 40. When
the reference image is stored in the trusted execution
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environment 41 of the application processor 40, the mi-
croprocessor 30 may send the laser image to the trusted
execution environment 41 of the application processor
40 through the mobile industry processor interface 72,
and the application processor 40 may calculate the depth
image in its own trusted execution environment 41 based
on the laser image and the reference image, and directly
store the depth image in the trusted execution environ-
ment of the application processor 40.

[0019] Still referring to FIG. 2 and FIG. 8, in some im-
plementation modes, the electronic device 1000 may fur-
ther include a visible light camera 400. The visible light
camera 400 may be connected with both of the micro-
processor 30 and the application processor 40. The ap-
plication processor 40 may provide an enabling signaling
for the visible light camera 400 to enable the visible light
camera 400 to power on. The application processor 40
may be further connected with the visible light camera
400 through the mobile industry processor interface 72
to receive a visible light image acquired by the visible
light camera 400, and the visible light image may be
stored in a rich execution environment 42 of the applica-
tion processor 40. The application processor 40 may per-
form three-dimensional scenario modeling and the like
based on the depth image and the visible light image.
[0020] In some implementation modes, the detection
signal may be an output current or a data stream. When
the detection signal is an output current, as shown in FIG.
2, the control system 100 may further include a detection
circuit 20, and the detection circuit 20 may be connected
with the first driving circuit 10 to detect the output current
of the first driving circuit 10. When the detection signal
is a data stream, as shown in FIG. 8, the data stream is
a data stream sent by the infrared camera 300, and in
such case, the microprocessor 30 may be connected with
the infrared camera 300 to receive the data stream sent
by the infrared camera 300.

[0021] Specifically, referring to FIG. 2, when the de-
tection signal is an output current, the control system 100
may include the first driving circuit 10, the detection circuit
20, the microprocessor 30 and the application processor
40.

[0022] The first driving circuit 10 may be connected
with the structured light projector 200. The first driving
circuit 10 may be configured to drive the structured light
projector 200 to project laser. Specifically, the first driving
circuit 10 may be used as a current source of the struc-
tured light projector 200.

[0023] The microprocessor 30 may be connected with
the first driving circuit 10. The microprocessor 30 may
provide the driving signal for the first driving circuit 10.
Specifically, the microprocessor 30 may provide the
PWM signal for the first driving circuit 10, and the first
driving circuit 10 may provide a driving current for the
structured light projector 200 based on the PWM signal
to enable the structured light projector 200 to project la-
ser. The microprocessor 30 may regulate a duty ratio of
the PWM signal to regulate a light emission duration of
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the structured light projector 200, and may regulate an
amplitude of the PWM signal to regulate the light emis-
sion power of the structured light projector 200.

[0024] The detection circuit 20 may be connected with
the first driving circuit 10, and the detection circuit 20 may
be configured to detect the output current of the first driv-
ing circuit 10. When the detected current of the first driv-
ing circuit 10 is within a preset range (the preset range
is usually a relatively small current range including zero,
for example, 0.1mA, 0.2mA, 0.3mA, 0.4mA, 0.5mA,
0.6mA, 0.7mA, 0.9mA and 1mA), it is indicated that the
microprocessor 30 may not provide the PWM signal for
the structured light projector 200, and in such case, the
structured light projector 200 is in an off state. When the
detected current of the first driving circuit 10 is out of the
preset range, it is indicated that the microprocessor 30
provides the PWM signal for the structured light projector
200, and the structured light projector 200 is in an on
state.

[0025] The application processor 40 may be connect-
ed with both of the microprocessor 30 and the first driving
circuit 10. The application processor 40 may transmit in-
structions of controlling the structured light projector 200
to be turned on or turned off, controlling the infrared cam-
era 300 to be turned on or turned off and the like to the
microprocessor 30. The application processor 40 may
further provide an enabling signal for the first driving cir-
cuit 10 to enable the first driving circuit 10 to power on.
In a case that the structured light projector 200 is in an
on state, the first driving circuit 10 is required to simulta-
neously meet the following two conditions: one is that the
application processor 40 provides an enabling signal for
the first driving circuit 10 to make the first driving circuit
10 powered on, and the other is that the microprocessor
30 provides the PWM signal for the first driving circuit to
enable the first driving circuit 10 to provide a driving cur-
rent for the structured light projector 200.

[0026] A software flow may work abnormally when the
microprocessor 30 is working. Under this condition, the
microprocessor 30 may be unable to provide the driving
signal for the first driving circuit 10, and accordingly, the
structured light projector 200 may be unable to be
switched from the off state to the on state, namely the
structured light projector 200 may not be successfully
turned on. Or, the microprocessor 30 may keep providing
the driving signal for the first driving circuit 10, and the
structured light projector 200 may be unable to be
switched from the on state to the off state, namely the
structured light projector 200 cannot be successfully
turned off.

[0027] The control system 100 of the implementation
modes of the application may detect whether the struc-
tured light projector 200 is successfully turned on or not
every time after the structured light projector 200 is turned
on, or detect whether the structured light projector 200
is successfully turned off or not every time after the struc-
tured light projector 200 is turned off.

[0028] Specifically, the application processor 40 may
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be further connected with the detection circuit 20. The
output current detected by the detection circuit 20 may
be transmitted to the application processor 40, and the
application processor 40 may control the first driving cir-
cuit 10 to be turned on and turned off based on the trans-
mitted current.

[0029] Referring to FIG. 2 and FIG. 3, the application
processor 40 may receive a control instruction of turning
on the structured light projector 200. After the application
processor 40 receives the control instruction of turning
on the structured light projector 200, the application proc-
essor 40 may provide an enabling signal for the first driv-
ing circuit 10 and transmit an instruction of controlling the
microprocessor 30 to provide the driving signal for the
first driving circuit 10. After the application processor 40
completes providing the enabling signal and transmitting
the instruction of controlling the microprocessor to pro-
vide the driving signal (which corresponds to an applica-
tion scenario that a user is subjectively intended to turn
on the structured light projector 200 but is not sure wheth-
eritis successfully turned on or not), the application proc-
essor 40 may control the detection circuit 20 to detect
the output current of the first driving circuit 10. The de-
tection circuit 20 may transmit the detected output current
to the application processor 40, and the application proc-
essor 40 may determine a working state of the structured
light projector 200. If the output current is within the preset
range, it is indicated that the software flow works abnor-
mally at the microprocessor 30. In such case, the appli-
cation processor 40 may send a resetting signal to the
microprocessor 30 to reset the microprocessor 30 to en-
sure that all software flows of the microprocessor 30 work
in a normal running state, and then the application proc-
essor 40 may transmit the instruction of controlling the
microprocessor 30 to provide the driving signal for the
first driving circuit 10 to enable the microprocessor 30 to
provide the driving signal for the first driving circuit 10,
thereby successfully turning on the structured light pro-
jector 200. In a case that the output current is out of the
preset range (that is, the output current is not within the
preset range), it is indicated that the software flow works
normally at the microprocessor 30, the microprocessor
30 may provide the driving signalfor the first driving circuit
10 and the structured light projector 200 has been suc-
cessfully turned on. In such case, the application proc-
essor 40 does not execute any operation, and the micro-
processor 30 may keep a state of providing the driving
signal for the first driving circuit 10.

[0030] Referring to FIG. 2 and FIG. 4, the application
processor 40 may further receive a control instruction of
turning off the structured light projector 200. After the
application processor 40 receives the control instruction
of turning off the structured light projector 200, the appli-
cation processor 40 may transmit an instruction of con-
trolling the microprocessor 30 to stop providing the driv-
ing signal for the first driving circuit 10. After the applica-
tion processor 40 completes transmitting the instruction
(which corresponds to an application scenario that a user
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is subjectively intended to turn off the structured light pro-
jector 200 but is not sure whether it is successfully turned
off or not), the application processor 40 may control the
detection circuit 20 to detect the output current of the first
driving circuit 10. The detection circuit 20 may transmit
the detected output current to the application processor
40, and the application processor 40 may determine the
working state of the structured light projector 200. In a
case that the output current is within the preset range, it
is indicated that no software flow works abnormally at
the microprocessor 30, and that the microprocessor 30
has stopped providing the driving signal for the first driv-
ing circuit 10 and the structured light projector 200 is suc-
cessfully turned off. In such case, the application proc-
essor 40 may not execute any operation, and the micro-
processor 30 may keep a state of stopping providing the
driving signal for the first driving circuit 10. In a case that
the output current is out of the preset range (that is, the
output current is not within the preset range), it is indi-
cated that the software flow works abnormally at the mi-
croprocessor 30 and the structured light projector 200 is
not successfully turned off. In such case, the application
processor 40 may send a resetting signal to the micro-
processor 30 to reset the microprocessor 30 to ensure
that all software flows of the microprocessor 30 work in
a normal running state, and then the application proces-
sor 40 may transmit an instruction of controlling the mi-
croprocessor 30 to stop providing the driving signal for
the first driving circuit 10 to enable the microprocessor
30 to stop providing the driving signal for the first driving
circuit 10, thereby successfully turning off the structured
Light projector 200.

[0031] Here, the application processor 40 may detect
whether the structured light projector 200 is successfully
turned on or not after the structured light projector 200
is turned on and detect whether the structured light pro-
jector 200 is successfully turned off or not after the struc-
tured light projector 200 is turned off. Or, the application
processor 40 may detect whether the structured light pro-
jector 200 is successfully turned on or not only after the
structured light projector 200 is turned on. Or, the appli-
cation processor 40 may detect whether the structured
light projector 200 is successfully turned off or not only
after the structured light projector 200 is turned off.
[0032] Itis to be noted that the application processor
40 may detect whether the structured light projector 200
is successfully turned on or not after the structured light
projector 200 is turned on. Here, turning-on of the struc-
tured light projector 200 refers to a cognition of a user,
that is, the user considers that the structured light pro-
jector 200 is turned on, but the structured light projector
200 is not successfully turned on in fact because of the
abnormal software flow of the microprocessor 30. Simi-
larly, the application processor 40 may detect whether
the structured light projector 200 is successfully turned
off or not after the structured light projector 200 is turned
off. Here, turning-off of the structured light projector 200
also refers to a cognition of a user, that is, the user con-
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siders that the structured light projector 200 is turned off,
but the structured light projector 200 is not successfully
turned off in fact because of the abnormal software flow
of the microprocessor 30.

[0033] Fromtheabove, accordingtothe control system
100 of the implementation modes of the application, the
detection circuit 20 may be adopted to detect the output
current of the first driving circuit 10, and the application
processor 40 may determine whether the structured light
projector200is successfully turned on or turned off based
on the output current and control the first driving circuit
10 to be turned on and turned off based on the output
current, thereby avoiding the problem that a user expe-
rience is influenced by the fact that the structured light
projector 200 is not successfully turned on or turned off
because of the abnormal software flow at the microproc-
essor 30.

[0034] As described above, when the detection signal
includes an output current, the structured light projector
200 may enter an off state as long as the application
processor 40 does not provide an enabling signal for the
first driving circuit 10 or the microprocessor 30 does not
provide a driving signal for the first driving circuit 10. In
the process that the application processor 40 detects
whether the structured light projector 200 is successfully
turned off or not, the application processor 40 may keep
providing an enabling signal for the structured light pro-
jector 200 and determine whether the structured light pro-
jector 200 is successfully turned off or not based on
whether the microprocessor 30 stops providing a driving
signal for the first driving circuit 10 or not. The operation
that the application processor 40 keeps providing an en-
abling signal for the structured light projector 200 in the
whole detection process has the advantage that whether
a software flow of the microprocessor 30 is in a normal
state or not may be checked, the microprocessor 30 may
be reset to ensure all of the software flows to be in a
normal state if the software flow of the microprocessor
30 is not in a normal state, and thus there may be no
such a problem that the structured light projector 200
cannot be successfully turned on because of the abnor-
mal software flow when the structured light projector 200
is turned on next time. The application processor 40 may
stop providing the enabling signal for the first driving cir-
cuit 10 after completing checking whether the structured
light projector 200 is successfully turned off or not. Com-
pared with the condition that the application processor
40 keeps providing the enabling signal for the first driving
circuit 10 after completing checking turning-off of the
structured light projector 200, energy consumption of the
electronic device 1000 can be reduced by stopping pro-
viding the enabling signal for the first driving circuit 10
after the checking process.

[0035] Please refer to both FIG. 2 and FIG. 5, when
the detection signal is an output current, the application
processor 40 may also directly stop providing the ena-
bling signal for the first driving circuit 10 after receiving
the control instruction of turning off the structured light
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projector 200. In such case, the structured light projector
200 may certainly be successfully turned off. However,
there exists a problem that the application processor 40
cannot detect whether an abnormal software flow occurs
to the microprocessor 30 or not. Then, before the struc-
tured light projector 200 is turned on next time, that is,
when the application processor 40 receives the control
instruction of turning on the structured light projector 200
next time, the application processor 40 may provide an
enabling signal for the first driving circuit 10 at first. Then,
the application processor 40 may control the detection
circuit 20 to detect the output current of the first driving
circuit 10. After the detection circuit 20 transmits the out-
put current to the application processor 40, the applica-
tion processor 40 may determine whether the structured
light projector 200 has been turned on or not based on
the output current. In a case that the output current is
within the preset range, it is indicated that no abnormal
software flow occurs to the microprocessor 30. That is,
the application processor 40 has yet not transmitted the
instruction of providing the driving signal for the first driv-
ing circuit 10 to the microprocessor 30 at this moment
and nothing is wrong with the microprocessor 30. Then,
the firstdriving circuit 10 cannotreceive any driving signal
and consequently cannot provide a driving current for the
structured light projector 200, and the structured light pro-
jector 200 is not turned on. In such case, the application
processor 40, after confirming that no software flow
works abnormally atthe microprocessor 30, may transmit
the instruction of providing a driving signal for the first
driving circuit 10 to the microprocessor 30 according to
the turning-on control instruction, and the microproces-
sor 30, after receiving the instruction, may immediately
provide a driving signal for the first driving circuit 10,
thereby turning on the structured light projector 200. In
a case that the output current is out of the preset range,
it is indicated that the software flow works abnormally at
the microprocessor 30. Thatis, the application processor
40 has yet not transmitted the instruction of providing a
driving signal for the first driving circuit 10 to the micro-
processor 30 at this moment. Then, the first driving circuit
10 cannot receive any driving signal. However, the first
driving circuit 10 has received the driving signal provided
by the microprocessor 30 in fact. It is indicated that the
software flow works abnormally at the microprocessor
30 to keep providing the driving signal. The structured
light projector 200 is in the off state just because the
application processor 40 does not provide the enabling
signal, but the structured light projector 200 can be turned
on immediately as long as the application processor 40
provides the enabling signal again. In such case, the ap-
plication processor 40, after confirming that the software
flow works abnormally at the microprocessor 30, may
send a resetting signal to the microprocessor 30 at first
to reset the microprocessor 30 to ensure all of the soft-
ware flows of the microprocessor 30 to work in a normal
running state. Then, the application processor 40 may
transmit the instruction of controlling the microprocessor
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30 to provide the driving signal for the first driving circuit
10 to enable the microprocessor 30 to provide the driving
signal for the first driving circuit 10. The structured light
projector 200 may experience a process of turning on
(turning-on caused by the abnormal software flow of the
microprocessor 30), turning off (turning-off caused by re-
setting of the microprocessor 30) and re-turning on (turn-
ing-on caused by re-providing the driving signal for the
firstdriving circuit 10 after the microprocessor 30 is reset).
In the embodiment, before the structured light projector
200 is turned on, although the software works abnormally
at the microprocessor 30 to keep providing the driving
signal and the structured light projector 200 has been
turned on after the application processor 40 powers the
first driving circuit 10 on, the application processor 40
may be also required to reset the microprocessor 30 to
recover a normal working state of the microprocessor 30.
Although the structured light projector 200 may experi-
ence three states of turning on, turning off and re-turning
on, resetting of the microprocessor 30 may ensure the
normal work of the microprocessor 30.

[0036] Referring to FIG. 2, in some implementation
modes, the control system 100 may further include a sec-
ond driving circuit 50 and a monitoring timer 60. The sec-
ond driving circuit 50 may be connected with the first
driving circuit 10, and the second driving circuit 50 may
supply power to the first driving circuit 10. The monitoring
timer 60 may be connected with both of the first driving
circuit 10 and the second driving circuit 50. The monitor-
ing timer 60 may be further connected with the application
processor 40 to receive a predetermined signal sent by
the application processor 40. The monitoring timer 60
may be configured to, when a predetermined signal is
not received within a predetermined duration, control the
first driving circuit 10 and the second driving circuit 50 to
be in an off state to further make the structured light pro-
jector 200 to be in an off state.

[0037] It can be understood that the first driving circuit
10 may right be in a state of keeping driving the structured
light projector 200 to emit laser when a running failure
occurs to the application processor 40, for example, the
application processor 40 goes down, and the continu-
ously emitted laser is dangerous and likely to harm eyes
of a user. Therefore, it is required to monitor a running
state of the application processor 40 and timely turn off
the structured light projector 200 when the application
processor 40 fails. In the embodiment of the application,
the monitoring timer 60 may switch off the first driving
circuit 10 and the second driving circuit 50 to turn off the
structured light projector 200.

[0038] For monitoring the running state of the applica-
tion processor 40, the application processor 40 may send
the predetermined signal to the monitoring timer 60 within
the predetermined duration, for example, sending a
clearing signal to the monitoring timer 60 every 50 milli-
seconds. When the running failure occurs to the applica-
tion processor 40, the application processor 40 may not
run a program of sending the predetermined signal to the
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monitoring timer 60 and thus may not send the predeter-
mined signal to monitor a failure state of the application
processor 40.

[0039] The monitoring timer 60 may be connected with
the first driving circuit 10 and the second driving circuit
50, the monitoring timer 60 may be connected with the
application processor 40, and the monitoring timer 60, in
acase of failing to receive the predetermined signal within
the predetermined duration, switches off the first driving
circuit 10 and the second driving circuit 50 to turn off the
structured light projector 200. Therefore, even though
one of the first driving circuit 10 and the second driving
circuit 50 fails and thus cannot be directly switched off,
the monitoring timer 60 may switch off the first driving
circuit 10 and the second driving circuit 50 to ensure that
at least the one which does not fail in the first driving
circuit 10 and the second driving circuit 50 is switched
off to smoothly turn off the structured light projector 200.
Here, the predetermined duration may be set before de-
livery of the electronic device 1000, or may also be self-
defined in the electronic device 1000 by a user.

[0040] The monitoring timer 60 may be a counter. After
the monitoring timer 60 receives a predetermined signal,
the monitoring timer 60 may start counting down at a
certain rate from a number. If the application processor
40 works normally, before countdown to 0, the application
processor 40 may send the predetermined signal again,
and the monitoring timer 60, after receiving the predeter-
mined signal, resets a countdown. If the application proc-
essor 40 does not work normally, when the monitoring
timer 60 counts down to 0, the monitoring timer 60 may
determine the running failure of the application processor
40, and in such case, the monitoring timer 60 may send
a signal to switch off the first driving circuit 10 and the
second driving circuit 50 to turn off the structured light
projector 200.

[0041] In an example, the monitoring timer 60 may be
arranged outside the application processor 40, the mon-
itoring timer 60 may be an external timer chip, the mon-
itoring timer 60 may be connected with an Input/Output
(I/O) pin of the application processor 40 to receive the
predetermined signal sent by the application processor
40, and the working reliability of the external monitoring
timer 60 is relatively high. In another example, the mon-
itoring timer 60 may be integrated into the application
processor 40, and a function of the monitoring timer 60
may be realized by an internal timer in the application
processor 40, so that a hardware circuit of the control
system 100 may be simplified.

[0042] Furthermore, referring to FIG. 2 and FIG. 6, in
some implementation modes, the monitoring timer 60
may be further configured to, when the predetermined
signal is not received within the predetermined duration,
send a resetting signal configured to restart the applica-
tion processor 40. As described above, if the application
processor 40 has failed when the monitoring timer 60
does notreceive the predetermined signal within the pre-
determined duration, in such case, the application proc-
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essor 40 may not normally provide the enabling signal
for the microprocessor 30, the first driving circuit 10, the
infrared camera 300, the visible light camera 400 and the
like, may not control the detection circuit 20 to detect the
output current of the first driving circuit 10 and may further
not detect successful turning-on or turning-off of the
structured light projector 200 and the like. Then, the mon-
itoring timer 60 may transmit the resetting signal to reset
the application processor 40 for normal work.

[0043] Specifically, in an example, the resetting signal
may be directly received by the application processor 40.
The resetting signal has a relatively high priority in an
executive program of the application processor 40. The
application processor 40 may preferentially respond to
the resetting signal and get reset. In another example,
the resetting signal may also be sent to an external re-
setting chip of the application processor 40, and the re-
setting chip, after responding to the resetting signal, may
forcibly reset the application processor 40.

[0044] In some implementation modes, the predeter-
mined duration is [50, 150] milliseconds. Specifically, the
predetermined duration may be setto be 50 milliseconds,
62 milliseconds, 75 milliseconds, 97 milliseconds, 125
milliseconds, 150 milliseconds and any duration in this
interval. It can be understood that, if the predetermined
duration is set to be too short, the application processor
40 may be required to send the predetermined signal
frequently, resulting in a processing space of the appli-
cation processor 40 being excessively occupied and
thereby making the electronic device 1000 unlikely to run
fluently. If the predetermined duration is set to be too
long, the failure of the application processor 40 may not
be timely detected, which may bring a problem that the
structured light projector 200 may not be timely turned
off, is unfavorable for safe use of the structured light pro-
jector 200 and may also bring a problem that whether
the structured light projector 200 is successfully turned
on or turned off may not be timely monitored. Setting the
predetermined duration to be [50, 150] milliseconds may
achieve relatively high compatibility between fluency and
safety of the electronic device 1000.

[0045] Referring to FIG. 2 and FIG. 3, the application
also may provide a control method for the structured light
projector 200. Here, the detection signal is an output cur-
rent. The control method may include the following steps.
[0046] In Step 0111, the application processor 40 may
receive a control instruction of turning on the structured
light projector 200.

[0047] In Step 0112, the application processor 40 may
provide an enabling signal for the first driving circuit 10
and transmit an instruction of controlling the microproc-
essor 30 to provide a driving signal for the first driving
circuit 10.

[0048] In Step 0113, the application processor 40 may
control the detection circuit 20 to detect the output current
of the first driving circuit 10.

[0049] In Step 0114, the application processor 40 may
determine whether the output current is within the preset
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range or not.

[0050] In Step 0115, when the output current is within
the preset range, the application processor 40 may send
a resetting signal to the microprocessor 30 to reset the
microprocessor 30.

[0051] In Step 0116, the application processor 40 may
transmit an instruction of controlling the microprocessor
30 to provide the driving signal for the first driving circuit
10 to enable the microprocessor 30 to provide the driving
signal for the first driving circuit 10, and the structured
light projector 200 may be successfully turned on.
[0052] In Step 0117, when the output current is not
within the preset range, the structured light projector 200
may be successfully turned on.

[0053] ReferringtoFIG.2andFIG. 4, the control meth-
od of the implementation modes of the application may
further include the following steps.

[0054] In Step 0121, the application processor 40 may
receive the control instruction of turning off the structured
light projector 200.

[0055] In Step 0122, the application processor 40 may
keep providing the enabling signal for the first driving
circuit 10 and transmit the instruction of controlling the
microprocessor 30 to stop providing the driving signal for
the first driving circuit 10.

[0056] In Step 0123, the application processor 40 may
control the detection circuit 20 to detect the output current
of the first driving circuit 10.

[0057] In Step 0124, the application processor 40 may
determine whether the output current is within the preset
range or not.

[0058] In Step 0125, when the output current is not
within the presetrange, the application processor 40 may
send the resetting signal to the microprocessor 30 to re-
set the microprocessor 30.

[0059] In Step 0126, the application processor 40 may
transmit the instruction of controlling the microprocessor
30 to stop providing the driving signal for the first driving
circuit 10 to enable the microprocessor 30 to stop pro-
viding the driving signal for the first driving circuit 10, and
the structured light projector 200 may be successfully
turned off.

[0060] In Step 0127, when the output current is within
the preset range, the structured light projector 200 may
be successfully turned off.

[0061] Here, Step 0121 to Step 0127 may be imple-
mented before Step 0111. For example, Step 0121 to
Step 0127 are executed after the structured light projec-
tor 200 is turned off and Step 0111 to Step 0117 are
executed after the structured light projector 200 is turned
on next time. Step 0121 may also be implemented after
Step 0117. For example, Step 0111 to Step 0117 are
executed after the structured light projector 200 is turned
on and Step 0121 to Step 0127 are executed after the
structured light projector 200 is turned off this time.
[0062] ReferringtoFIG.2andFIG. 5, the control meth-
od of the implementation modes of the application may
further include the following steps.
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[0063] In Step 0121, the application processor 40 may
receive the control instruction of turning off the structured
light projector 200.

[0064] In Step 0128, the application processor 40 may
stop providing the enabling signal for the first driving cir-
cuit 10.

[0065] In Step 0129, the structured light projector 200
may be successfully turned off.

[0066] Here, two different turning-off manners are
adopted for the structured light projector 200 in the im-
plementation mode formed by Step 0121, Step 0128 and
Step 0129 and the implementation mode formed by Step
0121 to Step 0127. When the operation of turning off the
structured light projector 200 is executed, any one of the
two turning-off manners may be selected to turn off the
structured light projector 200.

[0067] Referringto FIG.2 andFIG. 5, the control meth-
od of the implementation modes of the application may
further include the following steps.

[0068] In Step 0131, the application processor 40 may
receive the control instruction of turning on the structured
light projector 200.

[0069] In Step 0132, the application processor 40 may
provide the enabling signal for the first driving circuit 10.
[0070] In Step 0133, the application processor 40 may
control the detection circuit 20 to detect the output current
of the first driving circuit 10.

[0071] In Step 0134, the application processor 40 may
determine whether the output current is within the preset
range or not.

[0072] In Step 0135, when the output current is within
the preset range, the application processor 40 may trans-
mit the instruction of providing the driving signal for the
first driving circuit 10 to the microprocessor 30, and the
structured light projector 200 is turned on.

[0073] In Step 0136, the application processor 40 may
send the resetting signal to the microprocessor 30 to re-
set the microprocessor 30, and the structured light pro-
jector 200 is turned on.

[0074] Here, Step 0131 to Step 0136 may be imple-
mented before Step 0129. A difference between the im-
plementation mode formed by Step 0131 to Step 0136
and the implementation mode formed by Step 0111 to
Step 0117 is that the implementation mode formed by
Step 0131 to Step 0136 includes operations executed
before the structured light projector 200 is turned on (the
application processor 40 is going to turn on the structured
light projector 200 but has yet not controlled the micro-
processor 30 to provide the driving signal for the first
driving circuit 10), while the implementation mode formed
by Step 0111 to Step 0117 includes operations executed
after the structured light projector 200 is turned on (the
application processor 40 turns on the structured light pro-
jector 200 and controls the microprocessor 30 to provide
the driving signal for the first driving circuit 10).

[0075] Referringto FIG.2 andFIG. 6, the control meth-
od of the implementation modes of the application may
further include the following steps.
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[0076] In Step 0141, whether the monitoring timer 60
receives the predetermined signal sent by the application
processor 40 within the predetermined duration or not
may be determined.

[0077] In Step 0142, when the monitoring timer 60
does notreceive the predetermined signal within the pre-
determined duration, the monitoring timer 60 may send
the resetting signal configured to restart the application
processor 40 to reset the application processor 40.
[0078] When the monitoring timer 60 does not receive
the predetermined signal within the predetermined dura-
tion, Step 0111 or Step 0121 may be executed.

[0079] ReferringtoFIG.2andFIG.7, the control meth-
od of the implementation modes of the application may
further include the following steps.

[0080] In Step 0141, whether the monitoring timer 60
receives the predetermined signal sent by the application
processor 40 within the predetermined duration or not
may be determined.

[0081] In Step 0143, when the monitoring timer 60
does notreceive the predetermined signal within the pre-
determined duration, the monitoring timer 60 may switch
off the first driving circuit 10 and the second driving circuit
50 to make the structured light projector 200 in an off
state.

[0082] Here, Step 0142 and Step 0143 may be syn-
chronously executed, or, Step 0142 may be executed
before Step 0143, or Step 0143 may be executed before
Step 0142.

[0083] Referring to FIG. 8, when the detection signal
is the data stream, the control system 100 may include
the first driving circuit 10, the microprocessor 30 and the
application processor 40.

[0084] The first driving circuit 10 may be connected
with the structured light projector 200. The first driving
circuit 10 may be configured to drive the structured light
projector 200 to project laser. Specifically, the first driving
circuit 10 may be used as the current source of the struc-
tured light projector 200.

[0085] The microprocessor 30 may be connected with
the first driving circuit 10. The microprocessor 30 may
provide a driving signal for the first driving circuit 10. Spe-
cifically, the microprocessor 30 may provide a PWM sig-
nal for the first driving circuit 10, and the first driving circuit
10 may provide the driving current for the structured light
projector 200 based on the PWM signal to enable the
structured light projector 200 to project laser. The micro-
processor 30 may regulate the duty ratio of the PWM
signal to regulate the light emission duration of the struc-
tured light projector 200, and regulate the amplitude of
the PWM signal to regulate the light emission power of
the structured light projector 200.

[0086] The application processor 40 may be connect-
ed with both of the microprocessor 30 and the first driving
circuit 10. The application processor 40 may transmit an
instruction of controlling the structured light projector 200
to be turned on or turned off, controlling the infrared cam-
era 300 to be turned on or turned off and the like to the
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microprocessor 30. The application processor 40 may
further provide an enabling signal for the first driving cir-
cuit 10 to power on the first driving circuit 10. In a case
that the structured light projector 200 is in an on state,
the first driving circuit 10 may be required to simultane-
ously meet the following two conditions: one is that the
application processor 40 has provided the enabling sig-
nal for the first driving circuit 10 to make the first driving
circuit 10 to work in an on state, and the other is that the
microprocessor 30 provides a PWM signal for the first
driving circuit to enable the first driving circuit 10 to pro-
vide adriving current for the structured light projector 200.
[0087] The abnormal software flow may occur when
the microprocessor 30 is working. Under this condition,
the microprocessor 30 may be not able to provide a driv-
ing signal for the first driving circuit 10, and the structured
light projector 200 may be not able to be switched from
an off state to an on state, namely the structured light
projector 200 may not be successfully turned on. Or, the
microprocessor 30 may keep providing the driving signal
for the first driving circuit 10, and the structured light pro-
jector 200 may not be switched from the on state to the
off state, namely the structured light projector 200 may
not be successfully turned off.

[0088] According to the control system 100 of the im-
plementation modes ofthe application, whether the struc-
tured light projector 200 is successfully turned on or not
may be detected every time when the structured light
projector 200 is turned on, and whether the structured
light projector 200 is successfully turned off or not may
be detected every time when the structured light projector
200 is turned off.

[0089] Specifically, the microprocessor 30 may be con-
nected with the infrared camera 300, and the microproc-
essor 30 may receive a data stream sent by the infrared
camera 300. Here, the data stream may refer to a laser
image and an infrared image shot by the infrared camera
300. The infrared image may be an image shot when an
infrared floodlight is turned on, and the laser image is an
image shot when the structured light projector 200 is
turned on. The microprocessor 30 may mark the image
shotby the infrared camera 300, and the application proc-
essor 40 may distinguish whether the received data
stream is the infrared image or the laser image according
to a mark. The microprocessor 30 may be further con-
nected with the application processor 40, the microproc-
essor 30 may send the data stream to the application
processor 40, and the application processor 40 may de-
termine whether the structured light projector 200 is suc-
cessfully turned on or turned off based on a receiving
result of the data stream, control the structured light pro-
jector 200 to be turned on when the structured light pro-
jector 200 is not successfully turned on, and control the
structured light projector 200 to be turned off when the
structured light projector 200 is not successfully turned
off.

[0090] The control system 100 may further include the
monitoring timer 60. The monitoring timer 60 may be con-
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nected with both of the microprocessor 30 and the appli-
cation processor 40. The monitoring timer 60 may be
configured to periodically read a predetermined signal
from the microprocessor 30. When the monitoring timer
60 does not read the predetermined signal within a pre-
determined duration, the monitoring timer 60 may be con-
figured to send a resetting signal configured to restart
the microprocessor 30 to restart the microprocessor 30,
and the restarted microprocessor 30 may work normally.
The monitoring timer 60 may transmit information about
a working state of the microprocessor 30 to the applica-
tion processor 40.

[0091] In combination with FIG. 8 and FIG. 9, the ap-
plication processor 40 may receive a control instruction
of turning on the structured light projector 200. After the
application processor 40 receives the turning-on control
instruction, the application processor 40 may provide an
enabling signal for the first driving circuit 10 and the in-
frared camera 300 and transmit an instruction of provid-
ing a driving signal for the first driving circuit 10 and pro-
viding a clock signal for the infrared camera 300 to the
microprocessor 30. After the application processor 40
may provide the enabling signal for both the first driving
circuit 10 and the infrared camera 300 and transmit an
instruction of providing the driving signal for the first driv-
ing circuit 10 and providing the clock signal for the infrared
camera 300 to the microprocessor a corresponding ap-
plication scenario is that a user is subjectively intended
to turn on the structured light projector 200 but is not sure
about whether it is successfully turned on or not), the
application processor 40 may execute the operation of
receiving the data stream sent by the microprocessor 30.
[0092] In such case, if the application processor 40
does notreceive the data stream and the monitoring timer
60 does not read the predetermined signal, it is indicated
that the software flow works abnormally at the microproc-
essor 30, the microprocessor 30 does not successfully
provide the driving signal for the first driving circuit 10
and the structured light projector 200 is not successfully
turned on. In such case, the monitoring timer 60 sends
a resetting signal to the microprocessor 30, the micro-
processor 30, after receiving the resetting signal, is re-
started to work in a normal state (or, the monitoring timer
60 sends a resetting signal to the application processor
40 and the application processor 40, after receiving the
resetting signal, restarts the microprocessor 30 to enable
the microprocessor to work in a normal state), then the
application processor 40 may control the microprocessor
30 to provide a driving signal for the first driving circuit
10 and provide a clock signal for the infrared camera 300,
and both of the structured light projector 200 and the
infrared camera 300 are successfully turned on.

[0093] Ifthe application processor 40 does not receive
the data stream but the monitoring timer 60 reads the
predetermined signal, it is indicated that no software flow
works abnormally at the microprocessor 30, the micro-
processor 30 may provide the driving signal for the first
driving circuit 10 and provide the clock signal for the in-
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frared camera 300. The application processor 40 fails to
receive the data stream probably because the application
processor 40 does not successfully provide the enabling
signal for the first driving circuit 10 and the infrared cam-
era 300. In such case, the application processor 40 may
re-enable the first driving circuit 10 and the infrared cam-
era 300 to turn on both of the structured light projector
200 and the infrared camera 300.

[0094] Ifthe application processor40 receives the data
stream but the data stream is not the laser image but the
infrared image, it is indicated that no software flow works
abnormally atthe microprocessor 30, the microprocessor
30 may provide the driving signalfor the first driving circuit
10 and provide the clock signal for the infrared camera
300. The application processor 40 fails to receive the
laser image probably because the application processor
40 does not successfully provide the enabling signal for
the first driving circuit 10. In such case, the application
processor 40 may re-enable the first driving circuit 10 to
turn on both of the structured light projector 200.

[0095] Ifthe application processor40 receives the data
stream and the data stream is the laser image, it is indi-
cated that the structured light projector 200 and the in-
frared camera 300 have been successfully turned on. In
such case, the application processor 40 may keep a state
of providing the enabling signal for the first driving circuit
10 and the infrared camera 300, and the microprocessor
30 may keep a state of providing the driving signal for
the first driving circuit 10 and providing the clock signal
for the infrared camera 300.

[0096] In combination with FIG. 8 and FIG. 10, the ap-
plication processor 40 may further receive a control in-
struction of turning off the structured light projector 200.
After the application processor 40 receives the turning-
off control instruction, the application processor 40 may
transmit an instruction of stopping providing the driving
signal for the first driving circuit 10 and stopping providing
the clock signal for the infrared camera 300 to the micro-
processor 30. After the application processor 40 trans-
mits the instruction of stopping providing the driving sig-
nal for the first driving circuit 10 and stopping providing
the clock signal for the infrared camera 300 to the micro-
processor 30 (a corresponding application scenario is
that a user is subjectively intended to turn off the struc-
tured light projector 200 but is not sure about whether it
is successfully turned off or not), the application proces-
sor 40 may execute the operation of receiving the data
stream sent by the microprocessor 30.

[0097] In such case, if the application processor 40
does notreceive the data stream and the monitoring timer
60 does not read the predetermined signal, itis indicated
thatthe software flow works abnormally at the microproc-
essor 30, the microprocessor 30 does not successfully
stopping providing the driving signal for the first driving
circuit 10 and stopping providing the clock signal for the
infrared camera 300 and the structured light projector
200 and the infrared camera 300 are not successfully
turned off. In such case, the monitoring timer 60 may
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send a resetting signal configured to restart the micro-
processor 30, the microprocessor 30 may be restarted
according to the resetting signal to work in a normal state,
then the application processor 40 may control the micro-
processor 30 to stop providing the driving signal for the
first driving circuit 10, and the structured light projector
200 is successfully turned off.

[0098] Ifthe application processor 40 does not receive
the data stream but the monitoring timer 60 reads the
predetermined signal, it is indicated that the structured
light projector 200 has been successfully turned off. The
microprocessor 20 may keep the operation of stopping
providing the driving signal for the first driving circuit 10.
[0099] Ifthe application processor 40 receives the data
stream but the data stream is not the laser image but the
infrared image, itis indicated that the structured light pro-
jector 200 has been successfully turned off. The micro-
processor 20 may keep the operation of stopping provid-
ing the driving signal for the first driving circuit 10.
[0100] After the application processor 40 completes
detecting whether the structured light projector 200 is
successfully turned off or not and successfully turns off
the structured light projector 200, the application proces-
sor 40 may stop providing the enabling signal for the first
driving circuit 10.

[0101] Here, the application processor 40 may detect
whether the structured light projector 200 is successfully
turned on or not after the structured light projector 200
is turned on and detect whether the structured light pro-
jector 200 is successfully turned off or not after the struc-
tured light projector 200 is turned off. Or, the application
processor 40 may only detect whether the structured light
projector 200 is successfully turned on or not after the
structured light projector 200 is turned on. Or, the appli-
cation processor 40 may only detect whether the struc-
tured light projector 200 is successfully turned off or not
after the structured light projector 200 is turned off.
[0102] Itis to be noted that the application processor
40 may detect whether the structured light projector 200
is successfully turned on or not after the structured light
projector 200 is turned on. Here, turning-on of the struc-
tured light projector 200 refers to a cognition of a user,
that is, the user considers that the structured light pro-
jector 200 is turned on, but the structured light projector
200 is not successfully turned on in fact because of the
abnormal software flow of the microprocessor 30 or the
application processor 40. Similarly, the application proc-
essor40 may detect whether the structured light projector
200 is successfully turned off or not after the structured
light projector 200 is turned off. Here, turning-off of the
structured light projector 200 also refers to a cognition of
a user, that is, the user considers that the structured light
projector 200 is turned off, but the structured light pro-
jector 200 is not successfully turned off in fact because
of the abnormal software flow of the microprocessor 30.
[0103] Fromtheabove, accordingtothe control system
100 of the implementation modes of the application, the
application processor 40 may determine whether the
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structured light projector 200 is successfully turned on or
turned off based on the receiving result of the data stream
output by the infrared camera 300 and control the first
driving circuit 10 to be turned on and turned off based on
the data stream, thereby avoiding the problem thata user
experience is influenced by the fact that the structured
light projector 200 is not successfully turned on or turned
off because of the abnormal software flow occurring to
the microprocessor 30.

[0104] Incombination with FIG. 8 and FIG. 11, in some
implementation modes, the application processor 40
may detect the working state of the structured light pro-
jector 200 when receiving the control instruction for turn-
ing on the structured light projector 200, namely detecting
the structured light projector 200 before the structured
light projector 200 is turned on. Specifically, after the ap-
plication processor 40 receives the control instruction for
turning on the structured light projector 200, the applica-
tion processor 40 may provide the enabling signal for the
first driving circuit 10 and the infrared camera 300 at first.
Then, the application processor 40 executes the opera-
tion of receiving the data stream.

[0105] In such case, if the application processor 40
does notreceive the data stream and the monitoring timer
60 does not read the predetermined signal, itis indicated
thatthe software flow works abnormally at the microproc-
essor 40 and, even though the application processor 40
transmits an instruction of providing a driving signal for
the first driving circuit 10 and providing a clock signal for
the infrared camera 300 to the microprocessor 30, the
microprocessor 30 cannot execute the instruction. In ad-
dition, since the there is some wrong with the microproc-
essor 30, the microprocessor 30 may have provided a
driving signal for the first driving circuit 10 and provided
a clock signal for the infrared camera, the application
processor 40 may provide an enabling signal for the first
driving circuit 10 and the infrared camera 300, and the
structured light projector 200 is in the on state. The mi-
croprocessor 30 may also have yet not provided the driv-
ing signal for the first driving circuit 10 and provided the
clock signal for the infrared camera, and the structured
light projector 200 is in the off state. No matter which
state the structured light projector 200 is in, the monitor-
ing timer 60 may send a resetting signal. The microproc-
essor 30 may be restarted according to the resetting sig-
nal to work in a normal state, then the application proc-
essor 40 may control the microprocessor 30 to provide
the driving signal for the first driving circuit 10 and provide
the clock signal for the infrared camera 300, and both of
the structured light projector 200 and the infrared camera
300 may be successfully turned on.

[0106] Ifthe application processor 40 does not receive
the data stream but the monitoring timer 60 reads the
predetermined signal, it is indicated that no software flow
works abnormally atthe microprocessor 30 and the struc-
tured light projector 200 is in the normal off state. In such
case, the application processor 40 may transmit the in-
struction of providing the driving signal for the first driving
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circuit 10 and providing the clock signal for the infrared
camera 300 to the microprocessor 20 to turn on the struc-
tured light projector 200 and the infrared camera 300.
[0107] Ifthe application processor 40 receives the data
stream and the data stream is not the laser image but
the infrared image, it is indicated that no software flow
works abnormally at the microprocessor 30 and the struc-
tured light projector 200 is in the normal off state. In such
case, the application processor 40 may transmit the in-
struction of providing the driving signal for the first driving
circuit 10 to the microprocessor 30 to turn on the struc-
tured light projector 200.

[0108] In someimplementation modes, the monitoring
timer 60 may be a counter. After the monitoring timer 60
receives a predetermined signal, the monitoring timer 60
may start counting down from a number at a certain
speed. If the microprocessor 30 works normally, before
countdown to 0, the microprocessor 30 may send the
predetermined signal again, and the monitoring timer 60,
after receiving the predetermined signal, resets a count-
down. If the microprocessor 30 does not work normally,
when the monitoring timer 60 counts down to 0, the mon-
itoring timer 60 determines a running failure of the micro-
processor 30, and in such case, the monitoring timer 60
may send the resetting signal to reset the microprocessor
30 for normal work.

[0109] Insomeimplementation modes, the monitoring
timer 60 may be further configured to periodically read a
preset signal from the application processor 40. When
the monitoring timer 60 does not read the preset signal
within a preset duration, the monitoring timer 60 may
send a resetting signal configured to restart the applica-
tion processor 40 to the application processor 40 so as
to restart the application processor 40, and the restarted
application processor 40 may work normally.

[0110] Furthermore, the control system 100 may fur-
ther include the second driving circuit 50. The second
driving circuit 50 may be connected with the first driving
circuit 10, and the second driving circuit 50 may supply
power to the first driving circuit 10. The monitoring timer
60 may be connected with the first driving circuit 10 and
the second driving circuit 50. When the monitoring timer
60 does not receive the preset signal sent by the appli-
cation processor 40 within the preset duration, the first
driving circuit 10 and the second driving circuit 50 may
be switched off to turn off the structured light projector
200. Therefore, the monitoring timer 60 may also control
the structured light projector 200 to be turned off to solve
the problem that the eyes of a user may be harmed due
to the fact that, in a process of turning on the structured
light projector 200, the application processor 40 goes
down and the structured light projector 200 is kept on.
[0111] The predetermined duration and the preset du-
ration may be set before delivery of the electronic device
1000, or may also be self-defined in the electronic device
1000 by a user. The predetermined duration may be
equal or unequal to the preset duration.

[0112] In an example, the monitoring timer 60 may be
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arranged outside the application processor 40, the mon-
itoring timer 60 may be an external timer chip, and the
monitoring timer 60 may be connected with the 1/0 pin
of the application processor 40 to receive a preset signal
sent by the application processor 40, and may be con-
nected with an I/O pin of the microprocessor 30 to receive
a predetermined signal sent by the microprocessor 30.
The external monitoring timer 60 has a high working re-
liability. In another example, the monitoring timer 60 may
be integrated into the application processor 40, and the
function of the monitoring timer 60 may be realized by
the internal timer of the application processor 40, so that
the hardware circuit of the control system 100 may be
simplified.

[0113] Referring to FIG. 8 and FIG. 9, the application
also may provide a control method for the structured light
projector 200. Here, the detection signal is a data stream.
The control method may include the following steps.
[0114] In Step 0210, the application processor 40 may
receive a control instruction of turning on the structured
light projector 200.

[0115] In Step 0211, the application processor 40 may
provide an enabling signal for the first driving circuit 10
and the infrared camera 300 and transmit an instruction
of providing a driving signal for the first driving circuit 10
and providing a clock signal for the infrared camera 300
to the microprocessor 30.

[0116] In Step 0212, the application processor 40 may
determine whether a data stream is received or not.
[0117] In Step 0213, when the application processor
40 may receive the data stream, the application proces-
sor 40 may determine whether the data stream is a laser
image or not.

[0118] In Step 0214, when the data stream is not a
laser image, the application processor 40 may enable
thefirstdriving circuit 10, and the structured light projector
200 may be successfully turned on.

[0119] In Step 0215, when the data stream is the laser
image, the structured light projector 200 may be success-
fully turned on.

[0120] In Step 0216, when the application processor
40 does notreceive the data stream, the monitoring timer
60 may determine whether the predetermined signal sent
by the microprocessor 30 is received or not.

[0121] In Step 0219, when the monitoring timer 60 re-
ceives the predetermined signal, the application proces-
sor 40 may enable the first driving circuit 10 and/or the
infrared camera 300, and the structured light projector
200 may be successfully turned on.

[0122] In Step 0217, when the monitoring timer 60
does not receive the predetermined signal, the monitor-
ing timer 60 may send a resetting signal configured to
restart the microprocessor 30.

[0123] In Step 0218, after the microprocessor 30 is re-
started, the application processor 40 may control the mi-
croprocessor 30 to provide the driving signal for the first
driving circuit 10, and the structured light projector 200
is successfully turned on.
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[0124] Referring to FIG. 8 and FIG. 10, the control
method of the implementation modes of the application
may further include the following steps.

[0125] In Step 0220, the application processor 40 may
receive a control instruction of turning off the structured
light projector 200.

[0126] In Step 0221, the application processor 40 may
transmit an instruction of stopping providing the driving
signal for the first driving circuit 10 and stopping providing
the clock signal for the infrared camera 300 to the micro-
processor 30.

[0127] In Step 0222, the application processor 40 may
determine whether a data stream is received or not.
[0128] In Step 0223, when the application processor
40 receives the data stream, the application processor
40 may determine whether the data stream is a laser
image or not.

[0129] In Step 0224, when the data stream is not the
laser image, the microprocessor 30 may keep stopping
providing the driving signal for the first driving circuit 10,
and the structured light projector 200 is successfully
turned off.

[0130] In Step 0225, when the application processor
40 does not receive the data stream, the monitoring timer
60 may determine whether the predetermined signal sent
by the microprocessor 30 is received or not.

[0131] In Step 0226, when the monitoring timer 60 re-
ceives the predetermined signal, the structured light pro-
jector 200 is successfully turned off.

[0132] In Step 0227, when the monitoring timer 60
does not receive the predetermined signal, the monitor-
ing timer 60 may send a resetting signal configured to
restart the microprocessor 30.

[0133] In Step 0228, after the microprocessor 30 is re-
started, the application processor 40 may control the mi-
croprocessor 30 to stop providing the driving signal for
thefirstdriving circuit 10, and the structured light projector
200 is successfully turned off.

[0134] Here, Step 0220 to Step 0228 may be imple-
mented before Step 0210. For example, Step 0220 to
Step 0228 are executed after the structured light projec-
tor 200 is turned off and Step 0210 to Step 0219 are
executed after the structured light projector 200 is turned
on next time. Step 0220 to Step 0228 may also be im-
plemented after Step 0215. For example, Step 0210 to
Step 0219 are executed after the structured light projec-
tor 200 is turned on and Step 0220 to Step 0228 are
executed after the structured light projector 200 is turned
off this time.

[0135] Referring to FIG. 8 and FIG. 11, the control
method of the implementation modes of the application
may further include the following steps.

[0136] In Step 0230, the application processor 40 may
receive a control instruction of turning on the structured
light projector 200.

[0137] In Step 0231, the application processor 40 may
provide an enabling signal for the first driving circuit 10
and the infrared camera 300.
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[0138] In Step 0232, the application processor 40 may
determine whether a data stream is received or not.
[0139] In Step 0233, when the application processor
40 receives the data stream, the application processor
40 may determine whether the data stream is a laser
image or not.

[0140] In Step 0234, when the data stream is not a
laser image, the application processor 40 may control
the microprocessor 30 to provide a driving signal for the
first driving circuit 10, and the structured light projector
200 is successfully turned on.

[0141] In Step 0235, when the application processor
40 does notreceive the data stream, the monitoring timer
60 may determine whether the predetermined signal sent
by the microprocessor 30 is received or not.

[0142] In Step 0236, when the monitoring timer 60
does not receive the predetermined signal, the monitor-
ing timer 60 may send a resetting signal configured to
restart the microprocessor 30, and after the microproc-
essor 30 is restarted, Step 0234 is executed to turn on
the structured light projector 200.

[0143] Step 0234 is executed to turn on the structured
light projector 200 when the monitoring timer 60 receives
the predetermined signal.

[0144] Step 0230 to Step 0236 may be executed before
Step 0226. A difference between the implementation
mode formed by Step 0230 to Step 0236 and the imple-
mentation mode formed by Step 0210 to Step 0219 is
that the implementation mode formed by Step 0230 to
Step 0236 includes operations executed before the struc-
tured light projector 200 is turned on the application proc-
essor 40 is going to turn on the structured light projector
200 but has yet not controlled the microprocessor 30 to
provide a driving signal for the first driving circuit 10) and
is mainly adopted to determine whether the structured
light projector 200 has been turned on before the struc-
tured light projector is turned on or not, while the imple-
mentation mode formed by Step 0210 to Step 0219 in-
cludes operations executed after the structured light pro-
jector200is turned on (the application processor 40 turns
on the structured light projector 200 and controls the mi-
croprocessor 30 to provide a driving signal for the first
driving circuit 10) is mainly adopted to determine whether
the structured light projector 200 is successfully turned
on after the structured light projector 200 is turned on.
[0145] In the descriptions of the specification, the de-
scriptions made with reference to terms "an embodi-
ment", "some embodiments", "example", "specific exam-
ple", "some examples" or the like refer to that specific
features, structures, materials or characteristics de-
scribed in combination with the embodiment or the ex-
ample are included in at least one embodiment or exam-
ple of the application. In the specification, these terms
are notalways schematically expressed forthe same em-
bodiment or example. Moreover, the specific described
features, structures, materials or characteristics may be
combined properly in any one or more embodiments or
examples. In addition, those skilled in the art may inte-
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grate and combine different embodiments or examples
described in the specification and features of different
embodiments or examples without conflicts.

[0146] In addition, terms "first" and "second" are only
adopted for description but should not be understood to
indicate or imply relative importance or implicitly indicate
the amount of indicated technical features. Therefore,
features defined by "first" and "second" may explicitly or
implicitly indicate inclusion of at least one such feature.
In the descriptions of the application, "multiple" means
atleast two, for example, two and three, unless otherwise
limited definitely and specifically.

[0147] Any process or method in the flowcharts or de-
scribed herein in another manner may be understood to
represent a module, segment or part including codes of
one or more executable instructions configured to realize
specific logic functions or steps of the process and, more-
over, the scope of the preferred implementation mode of
the application includes other implementation, not in a
sequence shown or discussed herein, including execu-
tion of the functions basically simultaneously or in an op-
posite sequence according to the involved functions. This
should be understood by those skilled in the art of the
embodiments of the application.

[0148] Logics and/or steps represented in the flow-
charts or described herein in another manner, which for
example, may be considered as a fixed sequence list of
executable instructions configured to realize the logic
functions, may specifically implemented in any compu-
ter-readable medium for an instruction execution system,
device or equipment (for example, a computer-based
system, a system including a processor or another sys-
tem capable of reading instructions from the instruction
execution system, device or equipment and executing
the instructions) to use or for use in combination with the
instruction execution system, device or equipment. For
the specification, "computer-readable medium" may be
any device capable of including, storing, communicating
with, propagating or transmitting a program for the in-
struction execution system, device or equipment to use
or for use in combination with the instruction execution
system, device or equipment. A more specific example
(non-exhaustive list) of the computer-readable medium
may include: an electric connection portion (electronic
device) with one or more wires, a portable computer disk
(magnetic device), a Random Access Memory (RAM), a
Read-Only Memory (ROM), an Erasable Programmable
ROM (EPROM) (or flash memory), an optical fiber device
and a portable Compact Disc Read-Only Memory (CD-
ROM). In addition, the computer-readable medium may
even be paper or other medium on which the program
may be printed because, for example, the paper or other
medium may be optically scanned then edited, explained
or, when necessary, processed in other proper manner
to obtain the program in an electronic manner for storage
in the computer memory.

[0149] It should be understood that each part of the
application may be implemented by hardware, software,
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firmware or any combination thereof. In the abovemen-
tioned implementation modes, multiple steps or methods
may be implemented by software or firmware stored in
amemory and executed by a proper instruction execution
system. For example, in case of implementation with
hardware, as similar in other implementation mode, any
one or combination of the following technologies well-
known in the art may be adopted for implementation: a
discrete logic circuit with a logic gate circuit configured
torealize a logic function for a data signal, an application-
specific integrated circuit with a proper combined logic
gate circuit, a Programmable Gate Array (PGA), a Field
Programmable Gate Array (FPGA) and the like.

[0150] Those of ordinary skill in the art should under-
stand that all or part of the steps in the method of the
abovementioned embodiment may be completed
through related hardware instructed by a program, the
program may be stored in a computer-readable storage
medium, and when the program is executed, one or com-
bination of the steps of the method embodiment s includ-
ed.

[0151] Inaddition, each functional unitin each embod-
iment of the application may be integrated into a process-
ing module, each unit may also physically existindepend-
ently, and two or more than two units may also be inte-
grated into a module. The integrated module may be im-
plemented by hardware or software functional module(s).
When being implemented in form of software functional
module and sold or used as an independent product, the
integrated module may be stored in a computer-readable
storage medium.

[0152] The storage medium may be a ROM, a mag-
netic disk, an optical disk or the like. The embodiments
of the application have been shown or described above.
However, it can be understood that the abovementioned
embodiments are exemplary and should not be under-
stood as limits to the application and those of ordinary
skill in the art may make variations, modifications, re-
placements, transformations to the abovementioned em-
bodiments within the scope of the application as defined
by the claims.

Claims

1. Acontrol systemfora structured light projector (200),
comprising:

a first driving circuit (10) connected with the
structured light projector (200) and configured
to drive the structured light projector (200) to
project laser;

a microprocessor (30) connected with the first
driving circuit (10) and configured to provide a
driving signal for the first driving circuit 10;

an application processor (40) connected with
the microprocessor (30) and the first driving cir-
cuit (10); and
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a detection circuit (20), wherein the detection
circuit (20) is connected with the first driving cir-
cuit (10) to detect an output current of the first
driving circuit (10), and the application proces-
sor (40) is connected with the detection circuit
(20);

wherein the application processor (40) is con-
figured to:

receive a control instruction of turning on
the structured light projector (200);

provide an enabling signal for the first driv-
ing circuit (10) and transmit an instruction
of controlling the microprocessor (30) to
provide a driving signal for the first driving
circuit (10);

control the detection circuit (20) to detect
the output current of the first driving circuit
(10);

determine whether the output current is
within the preset range;

when the output current is within the preset
range, send a resetting signal to the micro-
processor (30) to reset the microprocessor
(30), transmit an instruction of controlling
the microprocessor (30) to provide the driv-
ing signal for the first driving circuit (10) to
enable the microprocessor (30) to provide
the driving signal for the first driving circuit
(10), and control the structured light projec-
tor (200) to be turned on;

when the output currentis not within the pre-
set range, control the structured light pro-
jector (200) to be turned on.

2. The control system of claim 1, further comprising:

a second driving circuit (50) connected with the
first driving circuit and configured to supply pow-
er to the first driving circuit; and

a monitoring timer (60) connected with the first
driving circuit, the second driving circuit and the
application processor,

wherein the monitoring timer is configured to re-
ceive a predetermined signal sent by the appli-
cation processor, and configured to, when the
predetermined signal is not received within a
predetermined duration, switch off the first driv-
ing circuit and the second driving circuit to make
the structured light projector be in an off state.

3. The control system of claim 2, wherein

the monitoring timer is further configured to,
when the predetermined signal is not received
within the predetermined duration, send the re-
setting signal configured to restart the applica-
tion processor;
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or,
the monitoring timer is integrated into the appli-
cation processor, or the monitoring timer is con-
nected outside the application processor.

4. Acontrol systemfora structured light projector (200),
comprising:

a first driving circuit (10) connected with the
structured light projector (200) and configured
to drive the structured light projector (200) to
project laser;

a microprocessor (30) connected with the first
driving circuit (10) and configured to provide a
driving signal for the first driving circuit (10);

an application processor (40) connected with
the microprocessor (30) and the first driving cir-
cuit (10); and

a detection circuit (20), wherein the detection
circuit (20) is connected with the first driving cir-
cuit (10) to detect an output current of the first
driving circuit (10), and the application proces-
sor (40) is connected with the detection circuit
(20);

wherein the application processor (40) is con-
figured to:

receive a control instruction of turning off
the structured light projector (200);

keep providing an enabling signal for the
first driving circuit (10) and transmit an in-
struction of controlling the microprocessor
(30) to stop providing the driving signal for
the first driving circuit (10);

control the detection circuit (20) to detect
the output current of the first driving circuit
(10);

determine whether the output current is
within the preset range;

when the output currentis not within the pre-
setrange, send a resetting signal to the mi-
croprocessor (30) to reset the microproces-
sor (30);

transmit the instruction of controlling the mi-
croprocessor (30) to stop providing the driv-
ing signal for the first driving circuit (10) to
enable the microprocessor (30) to stop pro-
viding the driving signal for the first driving
circuit (10), and control the structured light
projector (200) to be turned off;

when the output current is within the preset
range, control the structured light projector
(200) to be turned off.

5. The control system of claim 4, wherein after the ap-
plication processor receives the control instruction
for turning on the structured light projector again, the
application processor is configured to control the de-
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tection circuit to detect the output current;

responsive to that the output current is within a
preset range, the application processor is con-
figured to control the microprocessor to provide
the driving signal for the first driving circuit; and
responsive to that the output current is not within
the preset range, the application processor is
configured to reset the microprocessor and con-
trol the microprocessor to provide the driving sig-
nal for the first driving circuit.

6. The control system of claim 4, further comprising:

a second driving circuit (50) connected with the
first driving circuit and configured to supply pow-
er to the first driving circuit; and

a monitoring timer (60) connected with the first
driving circuit, the second driving circuit and the
application processor;

wherein the monitoring timer is configured to re-
ceive a predetermined signal sent by the appli-
cation processor, and configured to, when the
predetermined signal is not received within a
predetermined duration, switch off the first driv-
ing circuit and the second driving circuit to make
the structured light projector be in an off state.

The control system of claim 6, wherein

the monitoring timer is further configured to,
when the predetermined signal is not received
within the predetermined duration, send the re-
setting signal configured to restart the applica-
tion processor;

or,

the monitoring timer is integrated into the appli-
cation processor, or the monitoring timer is con-
nected outside the application processor.

8. Acontrol system for a structured light projector (200),
comprising:

a first driving circuit (10) connected with the
structured light projector (200) and configured
to drive the structured light projector (200) to
project laser;

a microprocessor (30) connected with the first
driving circuit (10) and configured to provide a
driving signal for the first driving circuit 10; the
microprocessor is further connected with an in-
frared camera (300) to receive a data stream
sent by the infrared camera;

an application processor (40) connected with
the microprocessor (30) and the first driving cir-
cuit (10); and

a monitoring timer (60), wherein the monitoring
timer (60) is connected with both of the micro-
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30

processor (30) and the application processor
(40);

wherein the application processor (40) is con-
figured to:

receive a control instruction of turning on
the structured light projector (200);

provide an enabling signal for the first driv-
ing circuit (10) and the infrared camera
(300) and transmit an instruction of provid-
ing a driving signal for the first driving circuit
(10) and providing a clock signal for the in-
frared camera (300) to the microprocessor
(30);

determine whether the data stream is re-
ceived;

when the data stream is received, deter-
mine whether the data stream is a laser im-
age;

when the data stream is not a laser im-
age, enable the first driving circuit (10),
and control the structured light projec-
tor (200) to be turned on;

when the data stream is the laser im-
age, control the structured light projec-
tor (200) to be turned on;

when the data stream is not received, the
monitoring timer (60) is configured to:

determine whether a predetermined
signal sent by the microprocessor (30)
is received;

when the predetermined signal is not
received, send a resetting signal con-
figured to restart the microprocessor
(30), to enable the application proces-
sor (40) to control the microprocessor
(30) to provide the driving signal for the
first driving circuit (10), and control the
structured light projector (200) to be
turned on;

when the predetermined signal is re-
ceived, the application processor (40)
is configured to enable the first driving
circuit (10) and/or the infrared camera
(300), and control the structured light
projector (200) to be turned on.

9. Acontrol systemfor a structured light projector (200),
comprising:

a first driving circuit (10) connected with the
structured light projector (200) and configured
to drive the structured light projector (200) to
project laser;

a microprocessor (30) connected with the first
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driving circuit (10) and configured to provide a
driving signal for the first driving circuit 10; the
microprocessor is further connected with an in-
frared camera (300) to receive a data stream

32

to drive the structured light projector (200) to
project laser;

a microprocessor (30) connected with the first
driving circuit (10) and configured to provide a

sent by the infrared camera; 5 driving signal for the first driving circuit 10; the
an application processor (40) connected with microprocessor is further connected with an in-
the microprocessor (30) and the first driving cir- frared camera (300) to receive a data stream
cuit (10); and sent by the infrared camera;
a monitoring timer (60), wherein the monitoring an application processor (40) connected with
timer (60) is connected with both of the micro- 70 the microprocessor (30) and the first driving cir-
processor (30) and the application processor cuit (10); and
(40); a monitoring timer (60), wherein the monitoring
wherein the application processor (40) is con- timer (60) is connected with both of the micro-
figured to: processor (30) and the application processor
5 (40);
receive a control instruction of turning on wherein the application processor (40) is con-
the structured light projector (200); figured to:
provide an enabling signal for the first driv-
ing circuit (10) and the infrared camera receive a control instruction of turning off
(300); 20 the structured light projector (200);
determine whether the data stream is re- transmit an instruction of stopping providing
ceived; the driving signal for the first driving circuit
when the data stream is received, deter- (10) and stopping providing the clock signal
mine whether the data stream is a laser im- for the infrared camera (300) to the micro-
age; 25 processor (30);
when the data stream is not a laser image, determine whether the data stream is re-
control the microprocessor (30) to provide ceived;
a driving signal for the first driving circuit when the data stream is received, deter-
(10), and control the structured light projec- mine whether the data stream is a laser im-
tor (200) to be turned on; 30 age;
when the data stream is not received, the when the data stream is not the laserimage,
monitoring timer (60) is configured to: control the microprocessor (30) to keep
stopping providing the driving signal for the
determine whether a predetermined firstdriving circuit (10), and control the struc-
signal sent by the microprocessor (30) 35 tured light projector (200) to be turned off;
is received; when the data stream is not received, the
when the predetermined signal is not monitoring timer (60) is configured to:
received, send a resetting signal con-
figured to restart the microprocessor determine whether a predetermined
(30), to enable the application proces- 40 signal sent by the microprocessor (30)
sor (40) to control the microprocessor is received;
(30) to provide the driving signal for the when the predetermined signal is re-
first driving circuit (10), and control the ceived, control the structured light pro-
structured light projector (200) to be jector (200) to be turned off;
turned on; 45 when the predetermined is not re-
when the predetermined signal is re- ceived, send a resetting signal config-
ceived, the application processor (40) ured to restart the microprocessor (30),
is configured to control the microproc- to able the application processor (40)
essor (30) to provide the driving signal to control the microprocessor (30) to
for the first driving circuit (10), and con- 50 stop providing the driving signal for the
trol the structured light projector (200) first driving circuit (10), and control the
to be turned on. structured light projector (200) to be
turned off.
10. Acontrol system for a structured light projector (200),
comprising: 55 11. The control system of claim 10, wherein the data
stream comprises an infrared image and a laser im-
a first driving circuit (10) connected with the age;

structured light projector (200) and configured

17
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responsive to that the application processor re-
ceives the data stream and the data stream is
the infrared image, the application processor is
configured to enable the first driving circuit; and
responsive to that the application processor re-
ceives the data stream and the data stream is
the laser image, the microprocessor is config-
ured to keep providing the driving signal for the
first driving circuit.

An electronic device, comprising:

a structured light projector (200); and
characterized in that,

the electronic device further comprises the con-
trol system of any one of claims 1-11.

The electronic device of claim 12, wherein the struc-
tured light projector is capable of projecting laser to
a target object,

the electronic device further comprises an infrared
camera, the infrared camera being capable of re-
ceiving a laser pattern modulated by the target ob-
ject, and the microprocessor (30) of the control sys-
tem is configured to process the laser pattern and a
reference image stored in the microprocessor to ob-
tain a depth image.

The electronic device of claim 13, wherein the appli-
cation processor (40) of the control system is con-
figured to have a trusted execution environment, and
the microprocessor (30) is configured to transmit the
depth image into the trusted execution environment
of the application processor (40) for storage.

The electronic device of claim 14, wherein the struc-
tured light projector (200) is capable of projecting
laser to a target object,

the electronic device further comprises an infra-
red camera (300), the infrared camera (300) be-
ing capable of receiving a laser pattern modu-
lated by the target object, the microprocessor
(30) is configured to transmit a reference image
stored in a trusted execution environment of the
microprocessor (30) and the laser pattern to a
trusted execution environment of the application
processor (40), and the application processor
(40) is configured to process the laser pattern
and the reference image to obtain the depth im-
age;

or,

the electronic device further comprises an infra-
red camera (300), the infrared camera (300) be-
ing capable of receiving a laser pattern modu-
lated by the target object, the microprocessor
(30) is configured to transmit the laser pattern
to a trusted execution environment of the appli-
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cation processor(40), and the application proc-
essor (40) is configured to process an reference
image stored in the trusted execution environ-
ment of the application processor (40) and the
laser pattern to obtain the depth image.

Patentanspriiche

Steuersystem fiir einen Strukturlichtprojektor (200),
das Folgendes umfasst:

eine erste Treiberschaltung (10), die mit dem
Strukturlichtprojektor (200) verbunden und so
konfiguriert ist, dass sie den Strukturlichtprojek-
tor (200) ansteuert, um einen Laser zu projizie-
ren;

einen Mikroprozessor (30), der mit der ersten
Treiberschaltung (10) verbunden und so konfi-
guriert ist, dass er ein Treibersignal fur die erste
Treiberschaltung (10) bereitstellt;

einen Anwendungsprozessor (40), der mit dem
Mikroprozessor (30) und der ersten Treiber-
schaltung (10) verbunden ist; und

eine Detektionsschaltung (20), wobei die Detek-
tionsschaltung (20) mit der ersten Treiberschal-
tung (10) verbunden ist, um einen Ausgangs-
strom der ersten Treiberschaltung (10) zu er-
kennen, und der Anwendungsprozessor (40) mit
der Detektionsschaltung (20) verbunden ist;
wobei der Anwendungsprozessor (40) fiir Fol-
gendes konfiguriert ist:

Empfangen einer Steueranweisung zum
Einschalten des Strukturlichtprojektors
(200);

Bereitstellen eines Freigabesignals fir die
erste Treiberschaltung (10) und Ubertragen
einer Anweisung zur Steuerung des Mikro-
prozessors (30), um ein Treibersignal fir
die erste Treiberschaltung (10) bereitzu-
stellen;

Steuern der Detektionsschaltung (20) zur
Erkennung des Ausgangsstroms der ersten
Treiberschaltung (10);

Feststellen, ob der Ausgangsstrom inner-
halb des voreingestellten Bereichs liegt;
wenn der Ausgangsstrom innerhalb des
voreingestellten Bereichs liegt, Senden ei-
nes Ricksetzsignals an den Mikroprozes-
sor (30), um den Mikroprozessor (30) zu-
riickzusetzen, Ubertragen einer Anweisung
zur Steuerung des Mikroprozessors (30),
um das Treibersignal fir die erste Treiber-
schaltung (10) bereitzustellen, damit der Mi-
kroprozessor (30) das Treibersignal fur die
erste Treiberschaltung (10) bereitstellen
kann, und Steuern des Strukturlichtprojek-
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tors (200), dass er eingeschaltet wird;

wenn der Ausgangsstrom nicht innerhalb
des voreingestellten Bereichs liegt, Steuern
des Strukturlichtprojektors (200), dass er

der Uberwachungstimer in den Anwendungs-
prozessor integriert ist, oder der Uberwa-
chungstimer aulerhalb des Anwendungspro-
zessors angeschlossen ist.

36

strom der ersten Treiberschaltung (10) zu er-
kennen, und der Anwendungsprozessor (40) mit
der Detektionsschaltung (20) verbunden ist;

wobei der Anwendungsprozessor (40) fiir Fol-

eingeschaltet wird. 5 gendes konfiguriert ist:
2. Steuersystem nach Anspruch 1, das ferner Folgen- Empfangen einer Steueranweisung zum
des umfasst: Ausschalten des Strukturlichtprojektors
(200);
eine zweite Treiberschaltung (50), die mit der 170 fortgesetztes Bereitstellen eines Freigabe-
ersten Treiberschaltung verbunden und so kon- signals fur die erste Treiberschaltung (10)
figuriert ist, dass sie die erste Treiberschaltung und Ubertragen einer Anweisung zur Steu-
mit Strom versorgt; und erung des Mikroprozessors (30), um die Be-
einen Uberwachungstimer (60), der mit der ers- reitstellung des Treibersignals fir die erste
ten Treiberschaltung, der zweiten Treiberschal- 75 Treiberschaltung (10) zu beenden;
tung und dem Anwendungsprozessor verbun- Steuern der Detektionsschaltung (20) zur
den ist, Erkennung des Ausgangsstroms der ersten
wobei der Uberwachungstimer so konfiguriert Treiberschaltung (10);
ist, dass er ein vorbestimmtes Signal empfangt, Feststellen, ob der Ausgangsstrom inner-
das von dem Anwendungsprozessor gesendet 20 halb des voreingestellten Bereichs liegt;
wird, und so konfiguriert ist, dass er, wenn das wenn der Ausgangsstrom nicht innerhalb
vorbestimmte Signal nicht innerhalb einer vor- des voreingestellten Bereichs liegt, Senden
bestimmten Dauer empfangen wird, die erste eines Ricksetzsignals an den Mikroprozes-
Treiberschaltung und die zweite Treiberschal- sor (30), um den Mikroprozessor (30) zu-
tung ausschaltet, um den Strukturlichtprojektor 25 rickzusetzen;
in einen Aus-Zustand zu versetzen. Ubertragen der Anweisung zur Steuerung
des Mikroprozessors (30), um die Bereit-
3. Steuersystem nach Anspruch 2, wobei stellung des Treibersignals fiir die erste
Treiberschaltung (10) zu beenden, um den
der Uberwachungstimer ferner so konfiguriert 30 Mikroprozessor (30) in die Lage zu verset-
ist, dass er, wenn das vorbestimmte Signal nicht zen, die Bereitstellung des Treibersignals
innerhalb der vorbestimmten Dauer empfangen fur die erste Treiberschaltung (10) zu been-
wird, das Rucksetzsignal sendet, das so konfi- den, und den Strukturlichtprojektor (200) zu
guriert ist, dass es den Anwendungsprozessor steuern, so dass er ausgeschaltet wird;
neu startet; oder, 35 wenn der Ausgangsstrom innerhalb des

voreingestellten Bereichs liegt, Steuern des
Strukturlichtprojektors (200), dass er aus-
geschaltet wird.

40 5. Steuersystem nach Anspruch 4,
4. Steuersystem fiir einen Strukturlichtprojektor (200),

das Folgendes umfasst: wobei der Anwendungsprozessor, nachdem er

eine erste Treiberschaltung (10), die mit dem
Strukturlichtprojektor (200) verbunden und so
konfiguriert ist, dass sie den Strukturlichtprojek-
tor (200) ansteuert, um einen Laser zu projizie-
ren;

einen Mikroprozessor (30), der mit der ersten
Treiberschaltung (10) verbunden und so konfi-
guriert ist, dass er ein Treibersignal fir die erste
Treiberschaltung (10) bereitstellt;

einen Anwendungsprozessor (40), der mit dem
Mikroprozessor (30) und der ersten Treiber-
schaltung (10) verbunden ist; und

eine Detektionsschaltung (20), wobei die Detek-
tionsschaltung (20) mit der ersten Treiberschal-
tung (10) verbunden ist, um einen Ausgangs-
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die Steueranweisung zum erneuten Einschalten
des Strukturlichtprojektors erhalten hat, so kon-
figuriert ist, dass er die Detektionsschaltung so
steuert, dass sie den Ausgangsstrom erkennt;

als Reaktion darauf, dass der Ausgangsstrom
innerhalb eines voreingestellten Bereichs liegt,
ist der Anwendungsprozessor so konfiguriert,
dass er den Mikroprozessor so steuert, dass er
das Treibersignal fir die erste Treiberschaltung
bereitstellt; und

als Reaktion darauf, dass der Ausgangsstrom
nicht innerhalb des voreingestellten Bereichs
liegt, ist der Anwendungsprozessor so konfigu-
riert, dass er den Mikroprozessor zurlicksetzt
und den Mikroprozessor so steuert, dass er das
Treibersignal fur die erste Treiberschaltung be-
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reitstellt.

Steuersystem nach Anspruch 4, das ferner Folgen-
des umfasst:

eine zweite Treiberschaltung (50), die mit der
ersten Treiberschaltung verbunden und so kon-
figuriert ist, dass sie die erste Treiberschaltung
mit Strom versorgt; und

einen Uberwachungstimer (60), der mit der ers-
ten Treiberschaltung, der zweiten Treiberschal-
tung und dem Anwendungsprozessor verbun-
den ist;

wobei der Uberwachungstimer so konfiguriert
ist, dass er ein vorbestimmtes Signal empfangt,
das von dem Anwendungsprozessor gesendet
wird, und so konfiguriert ist, dass er, wenn das
vorbestimmte Signal nicht innerhalb einer vor-
bestimmten Dauer empfangen wird, die erste
Treiberschaltung und die zweite Treiberschal-
tung ausschaltet, um den Strukturlichtprojektor
in einen Aus-Zustand zu versetzen.

Steuersystem nach Anspruch 6, wobei

der Uberwachungstimer ferner so konfiguriert
ist, dass er, wenn das vorbestimmte Signal nicht
innerhalb der vorbestimmten Dauer empfangen
wird, das Rucksetzsignal sendet, das so konfi-
guriert ist, dass es den Anwendungsprozessor
neu startet; oder,

der Uberwachungstimer in den Anwendungs-
prozessor integriert ist, oder der Uberwa-
chungstimer auBerhalb des Anwendungspro-
zessors angeschlossen ist.

8. Steuersystem fiir einen Strukturlichtprojektor (200),
das Folgendes umfasst:

eine erste Treiberschaltung (10), die mit dem
Strukturlichtprojektor (200) verbunden und so
konfiguriert ist, dass sie den Strukturlichtprojek-
tor (200) ansteuert, um einen Laser zu projizie-
ren;

einen Mikroprozessor (30), der mit der ersten
Treiberschaltung (10) verbunden und so konfi-
guriert ist, dass er ein Treibersignal fir die erste
Treiberschaltung (10) bereitstellt;

wobei der Mikroprozessor ferner mit einer Infra-
rotkamera (300) verbunden ist, um einen von
der Infrarotkamera gesendeten Datenstrom zu
empfangen;

einen Anwendungsprozessor (40), der mit dem
Mikroprozessor (30) und der ersten Treiber-
schaltung (10) verbunden ist; und

einen Uberwachungstimer (60), wobeider Uber-
wachungstimer (60) sowohl mit dem Mikropro-
zessor (30) als auch mit dem Anwendungspro-
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zessor (40) verbunden ist;
wobei der Anwendungsprozessor (40) fiir Fol-
gendes konfiguriert ist:

Empfangen einer Steueranweisung zum
Einschalten des Strukturlichtprojektors
(200);

Bereitstellen eines Freigabesignals fir die
erste Treiberschaltung (10) und die Infrarot-
kamera (300) und Ubertragen einer Anwei-
sung zur Bereitstellung eines Treibersig-
nals fir die erste Treiberschaltung (10) und
eines Taktsignals fur die Infrarotkamera
(300) an den Mikroprozessor (30);
Feststellen, ob der Datenstrom empfangen
wird;

wenn der Datenstrom empfangen wird,
Feststellen, ob der Datenstrom ein Laser-
bild ist;

wenn der Datenstrom kein Laserbild ist, Ak-
tivieren der ersten Treiberschaltung (10)
und Steuern des Strukturlichtprojektors
(200), dass er eingeschaltet wird;

wenn der Datenstrom das Laserbild ist,
Steuern des Strukturlichtprojektors (200),
dass er eingeschaltet wird;

wenn der Datenstrom nicht empfangen
wird, ist der Uberwachungstimer (60) fiir
Folgendes konfiguriert:

Feststellen, ob ein vom Mikroprozessor
(30) gesendetes vorbestimmtes Signal
empfangen wird;

wenn das vorbestimmte Signal nicht
empfangen wird, Senden eines Rick-
setzsignals, das so konfiguriert ist,
dass der Mikroprozessor (30) neu ge-
startet wird, um den Anwendungspro-
zessor (40) in die Lage zu versetzen,
den Mikroprozessor (30) zu steuern,
um das Treibersignal fur die erste Trei-
berschaltung (10) bereitzustellen und
den Strukturlichtprojektor (200) so zu
steuern, dass er eingeschaltet wird;
wenn das vorbestimmte Signal emp-
fangen wird, der Anwendungsprozes-
sor (40) so konfiguriert ist, dass er die
erste Treiberschaltung (10) und/oder
die Infrarotkamera (300) aktiviert und
den Strukturlichtprojektor (200) so
steuert, dass er eingeschaltet wird.

9. Steuersystem fir einen Strukturlichtprojektor (200),
das Folgendes umfasst:

eine erste Treiberschaltung (10), die mit dem
Strukturlichtprojektor (200) verbunden und so
konfiguriert ist, dass sie den Strukturlichtprojek-
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tor (200) ansteuert, um einen Laser zu projizie-
ren;

einen Mikroprozessor (30), der mit der ersten
Treiberschaltung (10) verbunden und so konfi-
guriert ist, dass er ein Treibersignal fir die erste
Treiberschaltung (10) bereitstellt;

wobei der Mikroprozessor ferner mit einer Infra-
rotkamera (300) verbunden ist, um einen von
der Infrarotkamera gesendeten Datenstrom zu
empfangen;

einen Anwendungsprozessor (40), der mit dem
Mikroprozessor (30) und der ersten Treiber-
schaltung (10) verbunden ist; und

einen Uberwachungstimer (60), wobeider Uber-
wachungstimer (60) sowohl mit dem Mikropro-
zessor (30) als auch mit dem Anwendungspro-
zessor (40) verbunden ist;

wobei der Anwendungsprozessor (40) fur Fol-
gendes konfiguriert ist:

Empfangen einer Steueranweisung zum
Einschalten des Strukturlichtprojektors
(200);

Bereitstellen eines Freigabesignals fir die
erste Treiberschaltung (10) und die Infrarot-
kamera (300);

Feststellen, ob der Datenstrom empfangen
wird;

wenn der Datenstrom empfangen wird,
Feststellen, ob der Datenstrom ein Laser-
bild ist;

wenn es sich bei dem Datenstrom nicht um
ein Laserbild handelt, Steuern des Mikro-
prozessors (30), dass er ein Treibersignal
fur die erste Treiberschaltung (10) liefert,
und Steuern des Strukturlichtprojektors
(200), dass er eingeschaltet wird;

wenn der Datenstrom nicht empfangen
wird, ist der Uberwachungstimer (60) fiir
Folgendes konfiguriert:

Feststellen, ob ein vom Mikroprozessor
(30) gesendetes vorbestimmtes Signal
empfangen wird;

wenn das vorbestimmte Signal nicht
empfangen wird, Senden eines Riick-
setzsignals, das so konfiguriert ist,
dass der Mikroprozessor (30) neu ge-
startet wird, um den Anwendungspro-
zessor (40) in die Lage zu versetzen,
den Mikroprozessor (30) zu steuern,
um das Treibersignal fur die erste Trei-
berschaltung (10) bereitzustellen und
den Strukturlichtprojektor (200) so zu
steuern, dass er eingeschaltet wird;
wenn das vorbestimmte Signal emp-
fangen wird, der Anwendungsprozes-
sor (40) so konfiguriert ist, dass er den
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Mikroprozessor (30) so steuert, dass er
das Treibersignal fiir die erste Treiber-
schaltung (10) bereitstellt und den
Strukturlichtprojektor (200) so steuert,
dass er eingeschaltet wird.

10. Steuersystem fir einen Strukturlichtprojektor (200),
das Folgendes umfasst:

eine erste Treiberschaltung (10), die mit dem
Strukturlichtprojektor (200) verbunden und so
konfiguriert ist, dass sie den Strukturlichtprojek-
tor (200) ansteuert, um einen Laser zu projizie-
ren;

einen Mikroprozessor (30), der mit der ersten
Treiberschaltung (10) verbunden und so konfi-
guriert ist, dass er ein Treibersignal fir die erste
Treiberschaltung (10) bereitstellt;

wobei der Mikroprozessor ferner mit einer Infra-
rotkamera (300) verbunden ist, um einen von
der Infrarotkamera gesendeten Datenstrom zu
empfangen;

einen Anwendungsprozessor (40), der mit dem
Mikroprozessor (30) und der ersten Treiber-
schaltung (10) verbunden ist; und

einen Uberwachungstimer (60), wobei der Uber-
wachungstimer (60) sowohl mit dem Mikropro-
zessor (30) als auch mit dem Anwendungspro-
zessor (40) verbunden ist;

wobei der Anwendungsprozessor (40) fiir Fol-
gendes konfiguriert ist:

Empfangen einer Steueranweisung zum
Ausschalten des Strukturlichtprojektors
(200);

Ubertragen einer Anweisung an den Mikro-
prozessor (30), die Bereitstellung des Trei-
bersignals fur die erste Treiberschaltung
(10) und die Bereitstellung des Taktsignals
fur die Infrarotkamera (300) zu beenden;
Feststellen, ob der Datenstrom empfangen
wird;

wenn der Datenstrom empfangen wird,
Feststellen, ob der Datenstrom ein Laser-
bild ist;

wenn es sich bei dem Datenstrom nicht um
das Laserbild handelt, Steuern des Mikro-
prozessors (30), dass die Bereitstellung des
Treibersignals firr die erste Treiberschal-
tung (10) beendet wird, und Steuern des
Strukturlichtprojektors (200), dass er aus-
geschaltet wird;

wenn der Datenstrom nicht empfangen
wird, ist der Uberwachungstimer (60) fiir
Folgendes konfiguriert:

Feststellen, ob ein vom Mikroprozessor
(30) gesendetes vorbestimmtes Signal
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empfangen wird;

wenn das vorbestimmte Signal emp-
fangen wird, Steuern des Strukturlicht-
projektors (200), dass er ausgeschaltet
wird;

wenn das vorbestimmte Signal nicht
empfangen wird, Senden eines Riick-
setzsignals, das so konfiguriert ist,
dass der Mikroprozessor (30) neu ge-
startet wird, um den Anwendungspro-
zessor (40) in die Lage zu versetzen,
den Mikroprozessor (30) so zu steuern,
dass er die Bereitstellung des Treiber-
signals fiir die erste Treiberschaltung
(10) beendet, und den Strukturlichtpro-
jektor (200) so zu steuern, dass er aus-
geschaltet wird.

Steuersystem nach Anspruch 10, wobei der Daten-
strom ein Infrarotbild und ein Laserbild umfasst;

als Reaktion darauf, dass der Anwendungspro-
zessor den Datenstrom empfangt und der Da-
tenstrom das Infrarotbild ist, ist der Anwen-
dungsprozessor so konfiguriert, dass er die ers-
te Treiberschaltung aktiviert; und

als Reaktion darauf, dass der Anwendungspro-
zessor den Datenstrom empfangt und der Da-
tenstrom das Laserbild ist, ist der Mikroprozes-
sor so konfiguriert, dass er weiterhin das Trei-
bersignal fiir die erste Treiberschaltung bereit-
stellt.

Elektronische Vorrichtung, die Folgendes umfasst:

einen Strukturlichtprojektor (200); und
dadurch gekennzeichnet, dass

das elektronische Gerat ferner das Steuersys-
tem nach einem der Anspriiche 1-11 umfasst.

Elektronisches Gerat nach Anspruch 12, wobei der
Strukturlichtprojektorin der Lage ist, einen Laser auf
ein Zielobjekt zu projizieren,

das elektronische Gerat ferner eine Infrarotkamera
umfasst, wobei die Infrarotkamera in der Lage ist,
ein von dem Zielobjekt moduliertes Lasermuster zu
empfangen, und der Mikroprozessor (30) des Steu-
ersystems so konfiguriertist, dass er das Lasermus-
terund einin dem Mikroprozessor gespeichertes Re-
ferenzbild verarbeitet, um ein Tiefenbild zu erhalten.

Elektronisches Gerat nach Anspruch 13, wobei der
Anwendungsprozessor (40) des Steuersystems so
konfiguriertist, dass er eine vertrauenswiirdige Aus-
fuhrungsumgebung aufweist, und der Mikroprozes-
sor (30) so konfiguriert ist, dass er das Tiefenbild zur
Speicherungin die vertrauenswirdige Ausfiihrungs-
umgebung des Anwendungsprozessors (40) Uber-
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tragt.

15. Elektronisches Gerat nach Anspruch 14, wobei der

Strukturlichtprojektor (200) in der Lage ist, einen La-
ser auf ein Zielobjekt zu projizieren,

das elektronische Geréat ferner eine Infrarotka-
mera (300) umfasst, wobei die Infrarotkamera
(300) in der Lage ist, ein durch das Zielobjekt
moduliertes Lasermuster zu empfangen, der Mi-
kroprozessor (30) konfiguriertist, umein in einer
vertrauenswirdigen  Ausflihrungsumgebung
des Mikroprozessors (30) gespeichertes Refe-
renzbild und das Lasermuster an eine vertrau-
enswirdige Ausfiihrungsumgebung des An-
wendungsprozessors (40) zu Ubertragen, und
der Anwendungsprozessor (40) konfiguriert ist,
um das Lasermuster und das Referenzbild zu
verarbeiten, um das Tiefenbild zu erhalten;
oder,

das elektronische Geréat ferner eine Infrarotka-
mera (300) umfasst, wobei die Infrarotkamera
(300) in der Lage ist, ein durch das Zielobjekt
moduliertes Lasermuster zu empfangen, der Mi-
kroprozessor (30) so konfiguriertist, dass er das
Lasermuster an eine vertrauenswiirdige Aus-
fuhrungsumgebung des Anwendungsprozes-
sors (40) Ubermittelt, und der Anwendungspro-
zessor (40) so konfiguriert ist, dass er ein in der
vertrauenswirdigen  Ausflihrungsumgebung
des Anwendungsprozessors (40) gespeicher-
tes Referenzbild und das Lasermuster verarbei-
tet, um das Tiefenbild zu erhalten.

Revendications

Systeme de commande pour un projecteur de lumié-
re structurée (200), comprenant :

un premier circuit d’attaque (10) connecté au
projecteur de lumiere structurée (200) et confi-
guré pour attaquer le projecteur de lumiere
structurée (200) pour projeter un laser ;

un microprocesseur (30) connecté au premier
circuitd’attaque (10) et configuré pour fournir un
signal d’attaque pour le premier circuit d’attaque
(10);

un processeur d’'application (40) connecté au
microprocesseur (30) et au premier circuit d’at-
taque (10) ; et

un circuit de détection (20), dans lequel le circuit
de détection (20) est connecté au premier circuit
d’attaque (10) pour détecter un courant de sortie
du premier circuit d’attaque (10), et le proces-
seur d’application (40) est connecté au circuit
de détection (20) ;

dans lequel le processeur d’application (40) est
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configuré pour :

recevoir une instruction de commande pour
allumer le projecteur de lumiére structurée
(200) ;

fournir un signal d’activation pour le premier
circuit d’attaque (10) et transmettre une ins-
truction de commande du microprocesseur
(30) pour fournir un signal d’attaque pourle
premier circuit d’attaque (10) ;
commander le circuit de détection (20) pour
détecter le courant de sortie du premier cir-
cuit d’attaque (10) ;

déterminer si le courant de sortie se situe
dans la plage prédéfinie ;

lorsque le courant de sortie se situe dans la
plage prédéfinie, envoyer un signal de réi-
nitialisation au microprocesseur (30) pour
réinitialiser le microprocesseur (30), trans-
mettre une instruction de commande du mi-
croprocesseur (30) pour fournir le signal
d’attaque pour le premier circuit d’attaque
(10) afin de permettre au microprocesseur
(30) de fournir le signal d’attaque pour le
premier circuit d’attaque (10), et
commander le projecteur de lumiere struc-
turée (200) pour qu’il soit allumé ;

lorsque le courant de sortie ne se situe pas
danslaplage prédéfinie, commander le pro-
jecteur de lumiére structurée (200) pour
qu’il soit allumé.

2. Systeme de commande selon la revendication 1,
comprenant en outre :

un second circuit d’attaque (50) connecté au
premier circuit d’attaque et configuré pour four-
nir de I'énergie au premier circuit d’attaque ; et
un temporisateur de surveillance (60) connecté
au premier circuit d’attaque, au second circuit
d’attaque et au processeur d’application,

dans lequel le temporisateur de surveillance est
configuré pour recevoir un signal prédéterminé
envoyé par le processeur d’application, et con-
figuré pour, lorsque le signal prédéterminé n’est
pas regu pendant une durée prédéterminée, dé-
sactiver le premier circuit d’attaque et le second
circuit d’attaque pour faire que le projecteur de
lumiére structurée soit dans un état éteint.

3. Systéeme de commande selon la revendication 2,
dans lequel

le temporisateur de surveillance est en outre
configuré pour, lorsque le signal prédéterminé
n’est pas regu pendant la durée prédéterminée,
envoyer le signal de réinitialisation configuré
pour redémarrer le processeur d’application ;
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ou,
le temporisateur de surveillance est intégré au
processeur d’application, ou le temporisateur de
surveillance est connecté a I'extérieur du pro-
cesseur d’application.

4. Systeme de commande pour un projecteur de lumie-
re structurée (200), comprenant :

un premier circuit d’attaque (10) connecté au
projecteur de lumiere structurée (200) et confi-
guré pour attaquer le projecteur de lumiere
structurée (200) pour projeter un laser ;

un microprocesseur (30) connecté au premier
circuitd’attaque (10) et configuré pour fournir un
signal d’attaque pour le premier circuit d’attaque
(10);

un processeur d’application (40) connecté au
microprocesseur (30) et au premier circuit d’at-
taque (10) ; et

un circuit de détection (20), dans lequel le circuit
de détection (20) est connecté au premier circuit
d’attaque (10) pour détecter un courant de sortie
du premier circuit d’attaque (10), et le proces-
seur d’application (40) est connecté au circuit
de détection (20) ;

dans lequel le processeur d’application (40) est
configuré pour :

recevoir une instruction de commande pour
éteindre le projecteur de lumiére structurée
(200) ;

continuer a fournir un signal d’activation
pour le premier circuit d’attaque (10) et
transmettre une instruction de commande
du microprocesseur (30) pour arréter de
fournir le signal d’attaque pour le premier
circuit d’attaque (10) ;

commander le circuit de détection (20) pour
détecter le courant de sortie du premier cir-
cuit d’attaque (10) ;

déterminer si le courant de sortie se situe
dans la plage prédéfinie ;

lorsque le courant de sortie ne se situe pas
dans la plage prédéfinie, envoyer un signal
de réinitialisation au microprocesseur (30)
pour réinitialiser le microprocesseur (30) ;

transmettre I'instruction de commande du
microprocesseur (30) pour arréter de fournir
le signal d’attaque pour le premier circuit
d’attaque (10) afin de permettre au micro-
processeur (30) d’arréter de fournir le signal
d’attaque pour le premier circuit d’attaque
(10), et

commander le projecteur de lumiéere struc-
turée (200) pour qu’il soit éteint ;

lorsque le courant de sortie se situe dans la
plage prédéfinie, commander le projecteur
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de lumiére structurée (200) pour qu'il soit
éteint.

5. Systeme de commande selon la revendication 4,
dans lequel aprés que le processeur d’application a
recu l'instruction de commande pour rallumer le pro-
jecteur de lumiere structurée, le processeur d’appli-
cation est configuré pour commander le circuit de
détection pour détecter le courant de sortie ;

en réponse au fait que le courant de sortie se
situe dans une plage prédéfinie, le processeur
d’application est configuré pour commander le
microprocesseur afin de fournir le signal d’atta-
que pour le premier circuit d’attaque ; et

en réponse au fait que le courant de sortie ne
se situe pas dans la plage prédéfinie, le proces-
seur d’application est configuré pour réinitialiser
le microprocesseur et commander le micropro-
cesseur pour fournir le signal d’attaque pour le
premier circuit d’attaque.

6. Systeme de commande selon la revendication 4,
comprenant en outre :

un second circuit d’attaque (50) connecté au
premier circuit d’attaque et configuré pour four-
nir de I'énergie au premier circuit d’attaque ; et
un temporisateur de surveillance (60) connecté
au premier circuit d’attaque, au second circuit
d’attaque et au processeur d’application ;

dans lequel le temporisateur de surveillance est
configuré pour recevoir un signal prédéterminé
envoyé par le processeur d’application, et con-
figuré pour, lorsque le signal prédéterminé n’est
pas regu pendant une durée prédéterminée, dé-
sactiver le premier circuit d’attaque et le second
circuit d’attaque pour faire que le projecteur de
lumiére structurée soit dans un état éteint.

7. Systeme de commande selon la revendication 6,
dans lequel

le temporisateur de surveillance est en outre
configuré pour, lorsque le signal prédéterminé
n’est pas recu pendant la durée prédéterminée,
envoyer le signal de réinitialisation configuré
pour redémarrer le processeur d’application ;
ou,

le temporisateur de surveillance est intégré au
processeur d’application, oule temporisateur de
surveillance est connecté a I'extérieur du pro-
cesseur d’application.

8. Systéme de commande pour un projecteur de lumie-
re structurée (200), comprenant :

un premier circuit d’attaque (10) connecté au
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projecteur de lumiere structurée (200) et confi-
guré pour attaquer le projecteur de lumiere
structurée (200) pour projeter un laser ;

un microprocesseur (30) connecté au premier
circuitd’attaque (10) et configuré pour fournir un
signal d’attaque pour le premier circuit d’attaque
(10) ; le microprocesseur est en outre connecté
a une caméra infrarouge (300) pour recevoir un
flux de données envoyé par la caméra
infrarouge ;

un processeur d’application (40) connecté au
microprocesseur (30) et au premier circuit d’at-
taque (10) ; et

un temporisateur de surveillance (60), dans le-
quel le temporisateur de surveillance (60) est
connecté a la fois au microprocesseur (30) et
au processeur d’application (40) ;

dans lequel le processeur d’application (40) est
configuré pour :

recevoir une instruction de commande pour
allumer le projecteur de lumiére structurée
(200) ;

fournir un signal d’activation pour le premier
circuit d’attaque (10) et la caméra infrarou-
ge (300) et transmettre une instruction de
fourniture d’un signal d’attaque pour le pre-
mier circuit d’attaque (10) et de fourniture
d’'un signal d’horloge pour la caméra infra-
rouge (300) au microprocesseur (30) ;
déterminer si le flux de données est regu ;
lorsque le flux de données est regu, déter-
miner si le flux de données est une image
laser ;

lorsque le flux de données n’est pas une
image laser, activer le premier circuit d’at-
taque (10) et commander le projecteur de
lumiere structurée (200) pour qu’il soit
allumé ;

lorsque le flux de données estl'image laser,
commander le projecteur de lumiéere struc-
turée (200) pour qu’il soit allumé ;

lorsque le flux de données n’est pas regu,
le temporisateur de surveillance (60) est
configuré pour :

déterminer si un signal prédéterminé
envoyé par le microprocesseur (30) est
recu ;

lorsque le signal prédéterminé n’est
pas regu, envoyer un signal de réinitia-
lisation configuré pour redémarrer le
microprocesseur (30), pour permettre
au processeur d’application (40) de
commander le microprocesseur (30)
pour fournir le signal d’attaque pour le
premier circuit d’attaque (10), et com-
mander le projecteur de lumiére struc-
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turée (200) pour qu’il soit allumé ;
lorsque le signal prédéterminé estregu,
le processeur d’application (40) est
configuré pour activer le premier circuit
d’attaque (10) et/ou la caméra infrarou-
ge (300), et commander le projecteur
de lumiére structurée (200) pour qu'il
soit allumé.

9. Systéme de commande pour un projecteur de lumié-
re structurée (200), comprenant :

un premier circuit d’attaque (10) connecté au
projecteur de lumiere structurée (200) et confi-
guré pour attaquer le projecteur de lumiére
structurée (200) pour projeter un laser ;

un microprocesseur (30) connecté au premier
circuit d’attaque (10) et configuré pour fournir un
signal d’attaque pour le premier circuit d’attaque
(10) ; le microprocesseur est en outre connecté
a une caméra infrarouge (300) pour recevoir un
flux de données envoyé par la caméra
infrarouge ;

un processeur d’application (40) connecté au
microprocesseur (30) et au premier circuit d’'at-
taque (10) ; et

un temporisateur de surveillance (60), dans le-
quel le temporisateur de surveillance (60) est
connecté a la fois au microprocesseur (30) et
au processeur d’application (40) ;

dans lequel le processeur d’application (40) est
configuré pour :

recevoir une instruction de commande pour
allumer le projecteur de lumiére structurée
(200);

fournir un signal d’activation pour le premier
circuit d’attaque (10) et la caméra infrarou-
ge (300) ;

déterminer si le flux de données est recgu ;
lorsque le flux de données est regu, déter-
miner si le flux de données est une image
laser ;

lorsque le flux de données n’est pas une
image laser, commander le microproces-
seur (30) pour fournir un signal d’attaque
pour le premier circuit d’attaque (10), et
commander le projecteur de lumiere struc-
turée (200) pour qu’il soit allumé ;

lorsque le flux de données n’est pas regu,
le temporisateur de surveillance (60) est
configuré pour :

déterminer si un signal prédéterminé
envoye par le microprocesseur (30) est
recu ;

lorsque le signal prédéterminé n’est
pas regu, envoyer un signal de réinitia-
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lisation configuré pour redémarrer le
microprocesseur (30), pour permettre
au processeur d’application (40) de
commander le microprocesseur (30)
pour fournir le signal d’attaque pour le
premier circuit d’attaque (10), et com-
mander le projecteur de lumiére struc-
turée (200) pour qu’il soit allumé ;
lorsque le signal prédéterminé estrecu,
le processeur d’application (40) est
configuré pour commander le micro-
processeur (30) pour fournir le signal
d’attaque pour le premier circuit d’atta-
que (10), et commander le projecteur
de lumiére structurée (200) pour qu'il
soit allumé.

10. Systéme de commande pour un projecteur de lumie-
re structurée (200), comprenant :

un premier circuit d’attaque (10) connecté au
projecteur de lumiere structurée (200) et confi-
guré pour attaquer le projecteur de lumiere
structurée (200) pour projeter un laser ;

un microprocesseur (30) connecté au premier
circuit d’attaque (10) et configuré pour fournir un
signal d’attaque pour le premier circuit d’attaque
(10) ; le microprocesseur est en outre connecté
a une caméra infrarouge (300) pour recevoir un
flux de données envoyé par la caméra
infrarouge ;

un processeur d’'application (40) connecté au
microprocesseur (30) et au premier circuit d’at-
taque (10) ; et

un temporisateur de surveillance (60), dans le-
quel le temporisateur de surveillance (60) est
connecté a la fois au microprocesseur (30) et
au processeur d’application (40) ;

dans lequel le processeur d’application (40) est
configuré pour :

recevoir une instruction de commande pour
éteindre le projecteur de lumiére structurée
(200) ;

transmettre une instruction d’arrét de four-
niture du signal d’attaque pour le premier
circuitd’attaque (10) et d’arrét de fourniture
du signal d’horloge pour la caméra infrarou-
ge (300) au microprocesseur (30) ;
déterminer si le flux de données est regu ;
lorsque le flux de données est regu, déter-
miner si le flux de données est une image
laser ;

lorsque le flux de données n’est pas I'image
laser, commander le microprocesseur (30)
pour maintenir I'arrét de la fourniture du si-
gnal d’attaque pour le premier circuit d’at-
taque (10), et commander le projecteur de
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lumiére structurée (200) pour qu’il soit
éteint ;

lorsque le flux de données n’est pas regu,
le temporisateur de surveillance (60) est
configuré pour :

déterminer si un signal prédéterminé
envoyeé par le microprocesseur (30) est
recu ;

lorsque le signal prédéterminé estregu,
commander le projecteur de lumiere
structurée (200) pour qu’il soit éteint ;
lorsque le signal prédéterminé n’est
pas regu, envoyer un signal de réinitia-
lisation configuré pour redémarrer le
microprocesseur (30), pour permettre
au processeur d’application (40) de
commander le microprocesseur (30)
pour arréter de fournir le signal d’atta-
que pour le premier circuit d’attaque
(10), et commander le projecteur de lu-
miére structurée (200) pour qu'il soit
éteint.

11. Systéme de commande selon la revendication 10,

dans lequel le flux de données comprend une image
infrarouge et une image laser ;

en réponse au fait que le processeur d’applica-
tion recoit le flux de données et que le flux de
données est I'image infrarouge, le processeur
d’application est configuré pour activer le pre-
mier circuit d’attaque ; et

en réponse au fait que le processeur d’applica-
tion recoit le flux de données et que le flux de
données est I'image laser, le microprocesseur
est configuré pour continuer a fournir le signal
d’attaque pour le premier circuit d’attaque.

12. Dispositif électronique, comprenant :

un projecteur de lumiére structurée (200) ; et
caractérisé en ce que,

le dispositif électronique comprend en outre le
systéme de commande selon I'une quelconque
des revendications 1 a 11.

13. Dispositif électronique selon la revendication 12,

dans lequel le projecteur de lumiere structurée est
capable de projeter un laser sur un objet cible,

le dispositif électronique comprend en outre une ca-
méra infrarouge, la caméra infrarouge étant capable
de recevoir un motif laser modulé par l'objet cible,
et le microprocesseur (30) du systéme de comman-
de est configuré pour traiter le motif laser et une ima-
ge de référence stockée dans le microprocesseur
pour obtenir une image de profondeur.
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14.

15.

50

Dispositif électronique selon la revendication 13,
dans lequel le processeur d’application (40) du sys-
teme de commande est configuré pour avoir un en-
vironnement d’exécution sécurisé, et le micropro-
cesseur (30) est configuré pour transmettre I'image
de profondeur dans I'environnement d’exécution sé-
curisé du processeur d’application (40) pour le stoc-
kage.

Dispositif électronique selon la revendication 14,
dans lequel le projecteur de lumiere structurée (200)
est capable de projeter un laser sur un objet cible,

le dispositif électronique comprend en outre une
caméra infrarouge (300), la caméra infrarouge
(300) étant capable de recevoir un motif laser
modulé par I'objet cible, le microprocesseur (30)
est configuré pour transmettre une image de ré-
férence stockée dans un environnement d’exé-
cution sécurisé du microprocesseur (30) et le
motif laser a un environnement d’exécution sé-
curisé du processeur d’application (40), et le
processeur d’application (40) est configuré pour
traiter le motif laser et I'image de référence pour
obtenir 'image de profondeur ;

ou,

le dispositif électronique comprend en outre une
caméra infrarouge (300), la caméra infrarouge
(300) étant capable de recevoir un motif laser
modulé par I'objet cible, le microprocesseur (30)
est configuré pour transmettre le motif laser a
un environnement d’exécution sécurisé du pro-
cesseur d’application (40), et le processeur
d’application (40) est configuré pour traiter une
image de référence stockée dans I'environne-
ment d’exécution sécurisé du processeur d’ap-
plication (40) et le motif laser pour obtenir 'ima-
ge de profondeur.
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An application processor receives a control instruction of
turning on a structured light projector
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The application processor provides an enabling signal for a
first driving circuit and transmits an instruction of controlling
a microprocessor to provide a driving signal for the first
driving circuit

0112

v

The application processor controls a detection circuit to detect
an output current of the first driving circuit

0113

The application processor
determines whether the output current
is within a preset range or not

The application processor sends a resetting signal to the
microprocessor to reset the microprocessor

Y

0116

The application processor transmits the instruction of
controlling the microprocessor to provide the driving signal
for the first driving circuit to enable the microprocessor to
provide the driving signal for the first driving circuit
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The structured light projector is successfully turned on
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An application processor receives a control instruction of
turning off a structured light projector
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The application processor keeps providing an enabling signal
for a first driving circuit and transmits an instruction of
controlling a microprocessor to stop providing a driving signal
for the first driving circuit
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The application processor controls a detection circuit to detect
an output current of the first driving circuit
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An application processor receives a control instruction of
turning off a structured light projector
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